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Thrsi*  X*  T.(V  stKk  urutH  takt*  cart*  of  m«)st 
rurntnon  apphcationn  The  interstate^ 
tiiters,  II Ml  ihainl  pass).  HMl  ihitth 
pHSHl.  uml  l.Ml  I  low  pas^).  have  a 
mammal  iinp<vl.inoe  at  lO.iKMi  ohms. 

Th*  line  tiltrrs.  HMl.  (tvanii  pa»K  HMl. 

*h  fc:h  pa>si,  aiui  I  MI.  i  low  passl, 
aif  intfinlo*!  for  usv  in  ruN»/»UiO  ohm  circuits. 
All  units  are  shiel-le^l  for  low  pickup 
il  'a^mv  ^aussl  arut  are  hermetically  sealed. 


STOCK  rKEQUCNCIES 

iNviit^r  «fftr  Iftttft  it 


Ntt  ef«€t 

•Ml  W  IMI  1)00 

•Mi  100  OMI  )000 

•Ml  130  •Mi  10000 

•  Ml  400  NMI  TOO 

•Ml  SOO  MMI  MM 

•Ml  7)0  HMl  1000 

•Ml  1000  HMl  3000 


)3)  00 

LMI  TOO  BMl  400 

IMI  MM  BMl  1000 

LMI  1000  HMl  TOO 

IMI  TOOO  HML  MM 

LMI  3000  LMI  1000 

LMI  MMO  LMI TMM 

LMI  10000  LML4000 

LML  1TOOO 


W/V  //  J//^/  > 


'jf- 


UTC  INTERSTAGE  AND  LIN 


FILTERS 


^  PERMALLOY  DUST  TOROIDS 

I  h  i 


FOR  MAXIMUM  STABILITY... 


1  ^ 


I  I  J  '14  Oi.  •  1 


Th«*  I  TC  ty;«-  HQ  |irrtniklluy  dust  toroids  sr.  idral  for  all  audio,  carrier  and  $U|>ersonic 
aptilications.  HQA  coils  have  Q  over  100  at  5,0(>0  cycles..  HQB  coils,  (j  over  200  at  '1,00<) 
cycles  HyC  coils,  y  over  200  at  30  KC . . .  HQD  coils,  (J  over  2lK)  at  OO  KC  . . .  HyK  ( mini¬ 
ature)  coils,  y  over  120  at  10  KC.  The  toroid  dust  core  jirovides  very  low  hum  |iicku|i... 
evfelleiit  Stability  with  voltaice  change  .negligible  inductance  change  with  tem|ieraturc, 
etc  l’r«-cision  adjusted  to  1"«  tolerance.  Hermetically  sealed. 


JULY  .  1950 

PRINTID  CIRCUIT  TV  TUNER .  .  .  Co»«r 


Removable  melollited  coil  ftrips  ol  RCA  turret  contoint  input  pi  network,  m-denved  bondpott  filter  and  kigb  band 
otcillator  coils  Seep  118 

WHY  TELEVISION  RECEIVERS  FAIL  IN  SERVICE  .  66 

Field  eiperience  reveals  IS  major  reosons  lor  service  colls,  many  preventable  ot  desi9n  and  production  sto9rs 

ENGINEERING  TRENDS  IN  SPOT  WELDER  CONTROLS,  by  Stuart  C.  Rockatellow  70 

Quick  replacement  features  meet  automobile  assembly-line  requirements 

TELEVISION  ANTENNA  DI^EXERS,  by  W.  H.  Soyer  and  J.  M.  Do  Bell,  Jr.  74 

Antenno  moteking  devKe  permits  feeding  two  or  three  different  corners  to  one  transmitting  antenno 

TESTING  TURNTABLES  FOR  WOW,  RUMBLE  AND  SPEED,  by  R.  O.  Mate  .  7B 

Equipment  requires  only  a  stondord  record  for  direct  indkotion  ol  record-player  characteristics 

HIGH-FREQUENCY  OPERATION  OF  TRANSISTORS,  by  C.  B.  Brown .  ’  B1 

Describes  23-megacycle  omplifier  with  gain  of  8 

MODULATED  LIGHT  DENSITOMETER,  by  Henry  P.  Kolmus  and  Milton  Sanders  .  .  84 

Phototube  amplifier  reiects  120-cps  signals  coused  by  room  illumination 

CLOSED-CIRCUIT  INDUSTRIAL  TELEVISION,  by  R.  W,  Sondert  .  BB 

Simplified  wired  system  for  remote  viewing  of  industrial  processes 

THE  DIOTRON,  AN  AID  TO  RMS  INSTRUMENTATION,  by  R.  D.  Campbell  93 

Circuit  uses  temperoture  limited  diode  in  coniunction  with  d  c  amplifier  ond  feedback  loop 

KILOMEGACYCLE  BUZZER  TEST  OSCILLATOR,  by  G.  L.  Davies,  C.  B.  Pear,  Jr.,  P.  E.  P.  White  96 

Output  between  3  and  II  kilomegocycles  from  on  800-cycle  buiier  with  200  mKrovolts  into  SO  ohms 

CASTING  RESIN  TECHNIQUES,  by  Jack  Bayba  .  .  100 

Instructions  for  preparing,  miiing,  opplying  and  cunng  NBS  resin  lor  potted  electronic  units 

NINE-TOWER  BROADCAST  ARRAY,  by  C.  W.  Winkler  and  M.  Brasseur  .  .  102 

Suppresses  o  totol  of  247  degrees  of  radiation  and  employs  four  phose  monitors 

GEIGER  COUNTER  FOR  LECTURES,  by  Ronald  L.  Ives  .  10S 

Rugged  portable  unit  delivers  SO  wotts  oudio  output  for  cosmic  roy  and  rodioactivity  demonstrations 

SYNC  SEPARATOR  CIRCUIT  ANALYSIS,  by  W,  Heiser  .  .  10B 

Equations  ore  given  lor  design  and  colculoled  values  compored  with  meosured  volues 

ESTIMATING  VHF  FIELD  INTENSITY  (Reference  Sheet),  by  E.  A.  Sluster  .  .  112 

Nomograph  relotes  transmitter  power,  ontenno  height,  ond  effect  of  obstructions  in  the  poth  to  received  field  strength 
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D<n.|n«(3  for  ui«  ai  lr«qa«{vc>«»  from  50  c  1  •  2000  c  a. 
Pno*v'C  Motori  of  tK*»  tf  p«  tho  nuc^ut  aro^rt^ 
ar«  os*.!t  iH«  o««tct«  iUMttratto  on  cn  a 


Tha  Tim)nt  T^p*  0'I99*A  pr«v.d«»  an  impulao  of 

I  lOMCond  4ufat»on  onca  9*^f  mono,  whan  cha  motor 
•«  itt^pItaO  with  powar  at  a  fraooanay  of  tOOO  c  t 
THo  Tim.‘n|  Oov>oa  Tjrpa  D*I95«A  prort^oa  an  tmpolaa  of 
f.  K2  aocon^  duration  it  i<moa  par  mmuco  and.  m  addit*on. 
an  impulaa  of  f  aacond  duration  onca  par  mmwta.  A 
worm  ano  whaal  tOtuatmant  altowa  pnawng  lorrociton. 


IN  nian>  braiwhi-s  o»  wK.t>iitic  »t*rL  ihc  rnxU 
ariso  for  a  motor  cap.iblc  of  a  \cr>'  high 
standard  of  consiancv  of  speed.  The  frequency 
of  the  mains  electricity  supply  is  not  normally 
controlled  to  hotter  than  oik  or  two  per  sent., 
so  that  u  mains-sspcrjted  synchronous  moti'r 
may  be  inadequate,  and  centrifugal  governors, 
as  used  cm  gr;tm«>phonc  motorv  may  not 
provide  a  suflicicntlv  precise  control.  In  such 
cases  a  phonic  motor  driven  hy  an  alternating 
current  supply  of  high  frequenov  stahilitv  m.iy 
be  employed.  It  is  not  (Kihaps  eciKraily 
realized  that  m  their  modern  form  such  motors 
may  be  used  to  give  quite  a  lar^e  torque,  and 
are  .sbic  to  nuintain  synchronism  despite  the 
sudden  imposition  of  relatively  large  inertia 
loads.  I  ikIci  stc.idy -slate  condilioiis,  hunt¬ 
ing  ”  IS  almost  cniiiely  ehmin.iled,  and  iIk 
constaiKy  ol  roiaiional  s(Kc‘d  is  alm«*si  entirely 
dependent  on  the  frequciKv  stuhililv  of  iIk 
alternating  curieni  supply. 

■A  precision  quartz  crystal  controlled  Irc- 
qucncy  of  lOtl  Ke  s  may  attain  a  ftvquency 
stability  of  the  order  of  vmk  p.tri  m  Mr.  This 
frequerKy  is  then  divided  electronically  to 
I.OOIt  c  s  by  means  of  rcgcnctativc  dividers  or 
locked  niuitivihraiors.  In  order  to  faeililaic 
ctwnpariv'ns  with  lime  signals,  oi  to  use  the 
frequenc's  standard  as  a  vlock.  it  is  ncvesviiy 
to  derive  a  still  lower  frequency  picleiablv 
orK  cycle  per  sevond.  1  kviroiih.  division  in 
iIk  range  I.tnitl  to  I  tvcie  pei  sevond.  with  high 
phase  stabililv.  is  dillWuli.  and  the  simpicsl  and 
most  reliable  mcTli>>d  is  to  drive  a  phonic 
mviior  from  the  l.titlii  c  s  s-nja-e.  and  to  lit 
mechanical  contacts  to  sniiablv  geared  driven 
shaHs.  .-\n  adde-d  advantage  is  that  by  em¬ 
ploying  further  gc.tring,  more  wirlely  spaced 
signaK  may  be  obtained.  1  bus  signals  sp.icvd  at 
intervals  of  one  sidcic.it  second,  or  any  iilhcr 
specilicd  inters al.  may  be  vibiaiiKd  from  an 
oscillator  with  u  fniKlameni.il  frequeivy  of 
IfX)  kiltx-yclcs  per  iiK-an  liiiK-  second.  Hv  means 
ol’  a  simple  nKchanval  vleviee.  e<<nliollc'd 
changes  in  pluse  of  the  iimniB  o(  the-  i-oni;Kis 
arc  als»)  prvssiNe 


MOTOR  TORi^  I 


Phonif  MolorRi 
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ogistics 


For  adequate  supplies  of  resistors  in  an  ever-widening 
market,  depend  on  IRC  logistics.  Already  the 
largest  manufacturer  of  resistors  in  the  world,  IRC  has 
increased  its  output  tremendously  to  meet  your 
requirements.  And  in  addition,  IRC  capacity  is  now 
being  supplemented  by  licensees  in  Canada  and 

Denmark— while  English,  Australian  and  Italian 
licensees  provide  resistors  for  other  world  markets 
formerly  supplied  from  the  United  States.  IRC 
availability  extends  even  to  your  urgent,  small-order 
requirements  for  standard  resistors.  Through  our 
Industrial  Service  Plan,  your  IRC  Distributor  can 
supply  these  promptly  from  full  stocks 

of  the  most  popular  types  and  sizes. 


Stock-piling  off  odvoncod  BT’t 

Soi  proved  practical  by  IRC't  study  of  radttor-vt# 
pottorm.  A  rocontly  complatod  throa-yoor  proMa  dtowt 
Itiot  80%  of  Ibo  BT  rotittori  uMd  in  TV  and  radio 
•quipmonl  indud*  only  30  voluov  Tbii  holds  trwn  dnspitn 
dosign  chongot  and  shifts  in  thn  industry's  noiphosis  on 
sots.  And  Ihoso  focts  provo  that  you  con  now  simplify 
purchasing,  stocking  and  nspoditing  practices  by  plocing 
long-term  orders  covering  your  basic,  recurrhsg  needs  for 
BPs.  Essgineered  to  meet  JAN-R-U  specifications  for  fixed 
composition  resistors,  IRC  BT’s  hove  established  their 
superiority  in  oH  important  chorocteristics.  Bulletin  B-l 
brings  you  full  details  of  IRC  Brs,  and  o  copy  of  our 
shidy  it  yours  for  Ihe  osking. 


Chok«* 


Modern  mats 
production  oquipmont  .  .■> 

phn  •KcluMV*  monufocturing  t*diniqu«v ■wk*' 
IRC  kwulolvd  Chokat  ralaHvaly  inaapadhra 
—  and  offar  contidarobla  sovingi  ^ar 
ordifHiry  fypa$.  AvaHobla  in  two  tixauNSC 
cbekai  ora  imalatad  in  moldad  ptiMoSc 
howling*  for  full  protaction  ogdlnit 
high  hwmidity,  obrotion,  dontoga  ^wr¬ 
ing  oitambly,  ond  dongar  of  iho  ing 
to  chottii.  "Q"  improvat  with  ri|  in 
fraguancy  and  it  lufflciantiy  higj  for 
brood-bond  tuning  in  FM  and  f  ro- 
giont.  Rathtonco  i*  low  atiouf  i  to 
parntit  uta  at  fUomant  di  ka« 
for  modarolaly  high  p  irar 
tubav  Coupon  bringi  |foii 
fuH  informatlo  in 


Tho  right  Rotistors . , , 

for  pradtion  oppUcotioni  oftan  raqwira  o  coaifcino 
Mon  of  cboractorittic*.  WC  Oapoiitad  Carbon  FRCCISTORS  com* 
bino  occurocy  and  aconomy  in:->Circuitt  in  which  tha  choroctarittict  of 
carbon  compotition  ratittart  ora  untuitobia  and  wtra-wound  ratitfort 
too  axpaniiva  —  Mataring  and  voitoga  dhridar  dreuitt  raqwiring  high  tto* 
bility  and  doia  toiaronca  of  tha  ratitionca  uaiwa*  —  High-fraquancy 
appKcoliona.  Tha  two  tizo*  of  WC  FREOSTORS  ora  monufoc* 
turad  to  cuttontart'  tpadfleationa,  rolhar  than  to  ttondord  RAAA 
vohiat  (tubiact,  of  courta,  to  minimum  ond  maximum  vaiuat 

_  for  aoch  typo).  For  compiata 

data  on  dioroctarittict  and  i 

- ' '  vahiat,  maU  coupon  A 

^  for  Suilatin  t-4. 


Dependable  source  of  small>tixe  controls... 

IRC  maatt  your  raquiramantt  with  tho  now  'W  Typa  Q.  Machonizotion 
of  production  ottd  totting  oiturat  incraotad  lupp^  of  thata  miniotura 
controit.  And  oliminotioo  of  haitd  oparotiont  providat  compiata  uni¬ 
formity  of  conttruction  and  parformonca.  Now  IRC  Typa  Q  Controit 
oro  ruggad  ond  compoci.  Ratittonca  alamant  it  tha  batt  WC  hot 
avar  producad.  Incraotad  ore  of  rototion  pormitt  tha  toma 
ratittonca  rotiot  utad  in  lorgor  WC  Controit.  IRC  Typa  Q't  ora  i 
choroctarizad  by  low  noita  lavol,  nagligibla  chongat 'm  ratit*  A 
tonca  ovan  oftar  long  axpotura  to  humidity,  unutuol 
durobiKty  and  affidancy,  and  adoptability  to 
o  wida  vorioty  of  tmoll-tpoco  opplicotiof^ 

BuHotin  A*t  ghrat  full  informotion. 


U/ViUm  tli4,  CiACMlt  -'.V.r 

Fowr  Rathlort  •  Voltinatar  MuINphnrt 

*  hautofd  Compathlow  Rmirtort  •  low 
Wolto««  Who  WoMidt  •  Conhob 

•  Koottota  a  Vobaga  OMdart  • 
Fracitiant  •  Oopatitod  Carban 
Frictatori  •  High  Fragaoncy  and  High 
VoMoga  Ratblort  •  Inwlatad  Chofcat 


INTIRNATIONAl  lESISTANCi  CO 

403  N.  BROAD  ST.,  FHIIADEIPHIA  R,  RA. 

hlMt*  m*  laltiiMtiM  aa  tha  ilamt  ikarliaj  SaltM; 

Advanrad  IT  Re»t)or>  (I  II  Q  Coniroli  |A.1| 

PRfCISTORS  (8  4)  Iriuloiad  ChoRai  (H  I) 

IRC  S*udy  ol  Ra^‘ilor  Uta  Nonta  and  Addrait  ot  locol 

IRC  Dittribwtor 


COMtANT 


APOttSS 


STATI 


3  TYPES  Of  Dickers 

MAGNETIC  AMPLIFIERS 


•  ••designed  to  give  you  better  control  — at  lower  cost 


^X'hatctcr  )<>ur  loiiirol 

jiiiin  nci-tl%  in  power  perform jiue 
ami  eionomy  .  you'll  timl  .1 
N'likerx  Sianil.ird  Mjy'neiu  Amplifier 
tli.it  iy  tJiloretl  to  y;ive  voiir  (ontrol 
re<|utremenl\  theye  henefiis: 

•  NO  MAINTENANCE 

•  HIGH  PERFORMANCE 

•  RUGGED  CONSTRUCTION 
No  Moving  Parts 

•  NO  WARM  UP  TIME 

•  A  C  OR  D-C  CONTROL 
A-C  or  D-C  Output 

•  RESPONDS  TO  SUM  OR 
DIFFERENCE  OF  SEVERAL  SIGNALS 

•  ALLOWS  ELECTRICAL  ISOLATION 
BETWEEN  CIRCUITS 


TYPICAL  APPLICATIONS 

Servo  Mechanituns  •  Line-to-line  Voltage 
Regulators  •  Hydraulic  Transmission 
(Controls  •  A-(^  and  D-(;  Cienerator  Volt¬ 
age  Regulators  •  Speed  and  Frequency 
Regulators  •  Lamp  and  Furnace  (Controls 
Temperature  Regulators 
Time  Delay  Devices 


HIGH  PERFORMANCE 

for  60  cps  power  sources  — 

T 

2H  styles  —  maximum  output 

powers  from  milliwaiis  to 

lOH  wans. 

for  400  cps  power  sources  — 

20  styles  —  maximum  output 

powers  from  40  wans  n>  4H5 

wans. 

HIGH  GAIN 

t«ir  61)  tpy  power  sources  — 
22  styles  —  maximum  output 
powers  from  '2  watt  to  12(H) 
wans. 


HIGH  POWER 

lor  60  cps  power  sources  — 
20  styles  —  maximum  output 
powers  from  65  watts  to 
(660  waits. 


NOW  AVAILARLI 

HI  LLFTIN  20- A,  which  lists 
contienseci  characteristics  of 
ihc  complete  line  of  Vickers 
Siantlard  Mannetic  Ampli- 
bers.  Write  for  your  copy 
today!  Please  make  rc<|u«si  on 
your  letterhead. 


VICKERS  ELECTRIC  DIVISION 


Juh.  I»i0  -  tltCTRONICS 


'OOO-oMOOm, 

J!r  *<5 


Federal  Tdecomrnunieation  FaborutoriesJne. 


500  Woihingtoo  Avenue 


tLECTIlONtCS-7u<r,  »950 
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For  Tough  Machining  Ms,  Get 
REVERE  FREE-CUTTING  RRASS 


lll»M  It*** 


M*»**’*** 


HERF  arc  icvcral  examples  uf  (he  fact  that  Revere  Free- 
C'.utting  Brass  is  really  giMH).  These  rotor  shafts  for 
variable  condensers  are  cut  on  automatic  machines  at  S600 
r.p.m.  (Circular  tiM>ls  are  used  to  cut  the  concentric  slots 
which  are  .0^0*  deep.  Only  one  cut  has  to  he  taken.  Approx¬ 
imately  42^  pieces  are  produced  per  hour  on  a  6-second 
cycle.  The  American  Steel  Package  ('.ompany.  Defiance, 
Ohio,  produces  a  number  of  different  condenser  models, 
w  ith  air  spacing  ranging  from  .009'  up  to  .042'.  Ihe  slots  in 
the  shaft  of  Revere  Free-('utting  Brass  are  all  of  the  same 
width,  regardless  of  air  spacing,  namely  .014'  plus  or  minus 
.0002'.  It  takes  giHid  machines,  g(K>d  tools,  g<K>d  men,  and 
g<H>d  metal  to  work  that  closely.  A  repon  from  a  Revere 
Technical  Advisor  who  had  collaborated  with  the  company 
states:  "(Customer  is  outstanding  in  his  praise  of  Revere 
Rod."  ...  If  you  have  a  problem  in  the  machining  of  brass, 
why  not  give  Revere  an  opportunity  to  work  with  you^  The 
Revere  lechnical  Advisory  Service  is  at  your  command. 


COPPER  AND  BRASS  INCORPORATED 

ky  Pami  Revert  ht  ItfOt 
2  50  Pmrk  Avenue.  New  York  17,  New  York 

Hshimmrt,  -MW,  (.hicsf,  ///..  Dttrmit,  Mnh.,  i 
And  Rt%A^\%d9.  iMhj.,  Nvm  Bedford.  Met*.,  K»me,  S  Y. 

SeUf  O^iet  tm  Prmit^i  i$i$ei,  Httryukert. 


Wedtl  <  A.  \mAUe%i  lemdemirr,  ^tr  009* 

Heieu,  Medei  H.  I^irgett.  A$r  Ofi*.  Kmier 

tAvuw  n  t9p  ulmitTAtmn,  ere  Retere  free- 
i  Mttfmg  hreu.  ^iete%  elmmfnmm  Wede  I'he 

\meruem  Steel  Pe%kege  is  ,  ne^emte,  Ohm,  en  im- 
Bertemt  impplter  /•  the  elettremtu  tndmttry 
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YOU  ASKED  FOR  IT 


ahilit>.  ij«««  %t«n<l«rd  narrow  flange  curntable. 


phonomocor  (or  78.  and  45  K.P.M  records. 

Iogcniou»  lurret-iypc  speed  ihange 

met  haniMn 

results  in 

unsurpassed  performame 

and  depend' 

General  Industries' 


/l/ew 


Deluxe 


3-SPEED  PHONOMOTOR 


Now  ...  in  answer  to  the  tremendous  demand  for  a  manual  version  of  the 
popular  Gl  turret  model  3-speed  record  changer  motor,  Cieneral  Industries 
presents  the  neu  Model  TR.  I'ruly  the  last  word  in  compact  3-speed  phono- 
motors,  the  Model  I  K  is  designed  for  use  in  the  finest  phonographs  and 
radio-combinations. 

In  addition  to  the  Model  TK.  General  Industries  will  continue  to  offer  the 
e\er-popular  Model  TS,  3-speed  neoprene  belt-driven  model  for  both 
manual  and  record-changer  use. 

I'oday,  as  always.  General  Industries  leads  the  field  with  the  only  complete 
line  of  phonomotors  for  every  record-playing  requirement.  Write,  wire  or 
phone  for  the  latest  General  Industries  catalog  containing  specifications 
and  description  of  the  full  GI  Smwth  Power  lineup. 


The  GENERAL  INDUSTRIES  Co. 


DEPARTMENT  B  •  ELYRIA,  OHIO 
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CINIIAL  CHAIACTfRISTICS 


ML-2C)yA 


ML-3II  FOR  PULSiO  APPLICATIONS 
Maiitnym  Rotinqi  (Tcytatival 

•  p,  paolt  3}00  volti 

ip,  p«ok  .  .  .  4.5  amp» 

ig,  p*oli  .  2.0ampi 

Ip,  o»*  30  MA 

Ig,  15  MA 

T.  pwli«  I•n9lh  . 


II«c4rU«( 

Cut^od*  CooUd  UisipoUntiol 

Voll09«  6  3  *Olti 

H*ol«r  C«prp«nt  10of«ip«rtl 

AmpliftcofiOM  ^OctOP  (A**r09«)  100 

Direct  lnl«r«i«(lfod«  CopO(<tonc«»  1Av«fo9«) 

G«>d  ^lol*  1  95Mu1d. 

Optd  Cofhod*  6  50  MM^d. 

Ptut«  Coi^od*  0.035  MM^d 

TfonuondwctoAi* 

(•b  ^0  mo  ip  z=.  600  V  )  tAv«ro9»)  33.000  Aimhot 

Rodio  Rroqvoacy  Rowtr  Anip1iR«r 

Clast  C  T«l*phonir  or  Ttl«9'ophy 
(koy  down  iondtfioni.  1  twbo) 

Mutims/m  iutirt9t 

0  C  fio*«  Voiio9«  1000  moB  volts 

OC  ColHod«  Cwrront  135  mos  mo 

DC  Odd  Volto9»  —  150maa  voUi 

^vtifc  fot«ti<*«  I  f  Odd  Volto9«  30  moB.  volts 

f«ok  N«9ot>««  I  f  Grid  Volto9«  ->400  moB  volts 

^lot«  Dtssipot'On  100  moB  watts 

Odd  D<si<pot>on  3  moB.  wotls 


In  oil  olhor  rospocts  the  Ml-311  is  electrically  and 
mtchontcolly  mterchongeoble  with  the  3C39A. 


l4Mig  r\|>(-ri«‘iii'i'  in  ilw  <ir\)‘lo|>iii<>nt  an<l  iiiaiiiifar- 
lure  of  till-  rl*‘«'tron  liilo-  lia«  pivon  Marlilrit 

I .alioral«>ri<'>  a  <'oiii|iri'li<'n'i%<'  iiniit'r^tanililif:  of  tlir 
o|><Tdtin^  |)rolil<'in<  cnrouiiliTiMl  in  a  »*  iile  \ari*‘ly  of 
appliralion*  of  till-*  Inlo-  l\pf,  ^ - 


ohlfm,  itril«’lo  yitwhlfll  l.nfutrolnrifs 
or  cftnlnt'l  your  locnl  Hi 
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ADVENTURES  IN  ELECTRONIC  DESIGN 


\  'Si 

I  ^  V.  \  THE  BEST  CHEFS  IN  THE  WORLD  ARE  MEN. 

-..V. 

Each  one  of  these  renowned  ^  chefs  has  his  pet 

dishes  for  which  he  is  famous.  In  making  up  these  dishes. 


^  from  Shish  Kabob  »•  to  Crepes  Suzettes, 

these  chefs  carefully  select  each  ingredient  and  carefully  blend  them  m 

exact  proportions  to  impart  the  distinct  flavor  .*'•  body  and  texture  that 

make  these  dishes  glamorous  good  eating.  And  ceramic  capacitors  are 

just  like  foods  that  are  good  eating.  - For  example  Centralab 

has  actually  experimented  '  \  ‘  with  over  20,000  different  ceramic  compounds 

and  discarded  all  but  250  of  them.  With  these  250,  they’ve  developed  a 

wide  variety  of  formulas  recipes.  Each  one  makes  a  ceramic  capacitor  of 

distinct  electrical  and  physical  properties.  That’s  why  CRL  ***’tS^^ 

ceramic  capacitors  are  better  —  the  exact  ceramic  formula  to  meet  exact 

electrical  and  physical  needs  is  individually  compounded  to  meet  them.  CRL 
has  spent  hundreds  of  thousands  of  laboratory  and  manufacturing 

hours  . . .  over  the  past  20  years  <iW  to  perfect  its  ceramic  parts.  New  experiments 

I-' 

with  new  ingredients  are  constantly  going  on.  So  as  each  chef  has  his 

'***  -■  \7  * 

own  secrets  of  food  success  —  so  Centralab  engineers  ’'(T  ^  L  develop  the  perfect 


ceramic  body 


to  solve  each  of  your  capacitor  problems. 


Cen^w  -DEVELOPMENTS  THAT  HELP  YOU 


,f  CIOII-UHION  IHC,  Milwiukt, 


c> 


tfSUtfS  prove  Centrolab  Hi-Vo-Kop«  Best  for  TV 

V*  i\  <  Kl  C  rrarnu  HikIi  V..|r.u  <  -  tin*  kin. I  fhaf 

■  iivjvni*  M>»  nf>  I't  IV  rut. I  Ho  .'it  \\\  KV  . 

mint  I  lu%r  Sr'xon'c  tlw  atvtptc.i  t.-r  thr  IA‘ 

in«1u%it>  Ihi*  i\  n.‘  jui-irnf*  l.-r  units  s^rrc  spcMhijIlt 

t-.i  ttif  !  \’  i.-h  b.Inn.)  tluin  stJn«l^  more*  \fifs  •>!  rn 
icmt'rnn^  kn.  Mi  Ih'ss  in.  r<  tsttn^  sc  kn.'m  h«>ss  tiun 

oHrrtil  K  4nv  sinnUi  units  It  ^«>u  h4s<-  hiKh  s«>lti«:r  (ipjsttnr 
pr.’Klrnu  »t  ssill  pi»  >.  ii  t,*  4j||  m  (  ISIKAIAH  to  in- 
srsti^utc  <  Kl  Ml  \\  Kaps  t.^ijs 


II 


Ccntralah  uffcn  the  widest  line  of  crramic  capacitors  In  the  entire  in¬ 
dustry  —  By  pass,  Couplinjt,  Temperature  Compensating  —  tubulars, 
discs,  plates  Kiminl>,r  —  it  s  ceramics  for  lony;est  life  under  hiy;h 
humidity  and  hiy;h  temperature  Conditions. 

Printed  Flectronic  Circuits  —  the  pinnacle  of  their  deselopment  — 
Centralab  Ampec  i  full  audio  stajjes  of  a  speech  ampliner  —  all 
Components  complete  in  one  miniature  unit  —  I'.a’  x  !•/»”  *  .3*0* 
over  tube  senkets. 


Top  —  tubular  trimmers  especially  desijtned  for  TV  tuners  Bottom  •» 
ceramic  trimmer-capacitors  —  with  unusually  stable  characteristics  St#» 
hility  due  to  i>f>injlly  grounj  uniformly  Hat  surfaces  Kotor  and  siatot 
plates  of  metallic  Silver  —  fittd  to  ceramic  rotor  and  stator  Kslies. 

l-ookiny:  for  savin>:s>  A:  U  fl  —  Vertical  Inteyrator  —  widely  used  it 
TV  vertical  intejtrator  circuits  —  vastly  reduces  assenihly  costs  Al  rtfti 
—  a  CRL  Pentinle  Couplate  —  easily  replaces  screen,  >;rid  and  pla|| 
resistors;  Mtecn  by-pass,  plate  r.f.  by  pass  and  couplinx  capacitors. 


> 


LIBRARY! 


CfNTtAlAI 

of  Globo  Unu 
900  fott  A##f«  A»«nu 


1  «oc 

lid  I'lip  *o  lioi 

'•  C  Rl 

iHl 

«d  halow 

for  mv  t«(Kni 

icol  librorvl 

073 

42  24 

429 

42  10 

981 

975 

722 

4}  6 

[  42  27 

42  3 

42  $9 

42  18  951 

42  19 

42  22 

990 

42  4R 

695 

814 

970 

995 

967 

720 

TEAR  OUT  COUPON 

for  the  Bulletins  you  want 


Cen^al^ 

Division  of  GlOII'UNlON  INC.  •  Milwaukee 


Choose  From  This  List! 


Centralob  Printed  Electronic  Circuits 

Ami'Ii  ihirr  lubr  I’  )  <  implihct 

<jil  Cl  I’  I  (  mtrrsfji^'r  (ouplinK  pUtr 

VulK  M  I.NIM.IiMl'*  t.it  tv  ipplitstKm 

(■■AMII  t’l  Mf  (  OMPI'NI  Nt\  liM  U»C  in  Il'W 

p<'»cr  niiiiijiuir  rlrvtiiHnC  ^^^Ulpln^nt 

Monn  2  C  iii  pi  AM  fur  small  or  portable  let 

appluatiims 

I’rsionr  (hi  piam  spesialuril  I*  I  f,  nuplmfi 
plair 

ilirre  —  1‘rintC'l  llcitr.'im  <  iriuil  filter 

Centralob  Capacitors 

l«  Tl  lit  1  A«  IlibAfs  iapaiitt>rs  f.-r  use  »hfre 
trmprratuie  i i>iii[>rii\ati..ii  is  unimt^  rtanl 
|S(  l>is<  fliKsps  immaturr  I rramii  lU  lapa.itois 
-  Ill  Vt.  Ksps  tiii;h  v.i|iaf;r  lapaulors  for  iV  appli- 

laliiii 

-(raswii  1 1  HI  1  sa  laiMMtas  ifrsiatnr.l  foi  T\’ 
aii.l  VIII'  appliiation 

<rHS.S4l<  taiMMias  (  KI  innunrr  ratal  ^ 


Oil  —  Hi  V  i)  Kap\  lapantiirs  fur  TV’  appliiatnm  Fur 
lobhers 

41-1  •  —  I'C,  (.AFAr.ltuas  tcmprratuic  iiimptnsalin>:  rapari- 
li>rs 

•  14  —  <  SFAtiTiias  —  hia;li  siilta^r  lapautors 
07J  —  FT  Hi  Kaps  —  feej  thru  lapaniors 

Centralob  Switches 

053  Sniir  StaiTCH  —  applirs  to  AM  anj  FM  switching 
Cirruits 

070  —  I  rsra  Svnr  m  —  shuvis  m.UxinK  contbinatnms 
00$  —  KiifARY  '"4IICH  —  srhrmatic  appluation  diagrams 
733  —  Swncti  (.AiAliio  —  faits  i>n  (  Rl.  S  complete  line  of 
svkiithrs 

Centralob  Controls 

43-10  —  Modfl  1  Rahioiim  Korlds  smallest  commer¬ 
cially  priHluced  control 

Centralob  Ceramics 

067  (  faAMic  f  APACiTim  DinrcTHir  Matfriais 

730  —  (  FRA.Mic  (  AiAiiH.—  (Rl.  Steatite,  ceramic  ptiKluds 


Look  to  CENTRALAB  in  1950!  First  in  component  research  that  means  lovcer  costs  for  the  electronic 
iiuliistry.  If  you'ie  planning  new  ecjuipment,  let  (cntralahs  sales  and  engineering  sersice  work  with  you.  For 
complete  inlornaiion  on  all  CRI.  proJucts,  ^et  in  touch  with  your  (  entralab  Representative.  Or  write  direct. 


Srot* 


ft  4m9m  f040fml  •«  w*ll  ••  •*!  liM«  •!  JAN* 

writ*  t«4«v  f»r  y**r  ft**  €0pY  ^  f*4*r«r«  C«bl*  D«t«  i«*kl*t  AMr*««  0*^«rtivi«nt  0-313. 


Federal  Telephone  and  Radio  Corporation 


T«l*vbioM 


KP  ^w«r 


T«»t  l*uipm*fit 


Specify  Federal  HF  cables 

Navigcrtionol  Aids  ftl 


Comnuffiicatiofit 


Industrial  Ilactronics 


to  get  the  cable  that  is 
Precisely  Right  for  your  application 


Does  Your  New  Design  Require  Unusual  Cable  Characteristics? 

These  three  types  are  typical  of  the  special  purpose  cables  developed  by  Federal 
to  meet  specific  requirements  and  manufactured  exclusively  by  Federal: 


T 

A  here  is  no  need  to  compromise  when  you  specify  Federal  cable. 
Federal  is  your  assurance  of  obtaining  precisely  the  cable  you  re¬ 
quire-  whether  it  is  one  of  the  scores  of  Army-Navy  approved  types 
or  one  of  the  exclusive  Federal-developed  special  purpose  cables. 

Nor  is  there  any  compromise  with  quality  and  dependability 
when  you  insist  on  Federal.  Millions  of  feet  of  Federal  cable,  serv¬ 
ing  in  countless  applications,  are  continuing  proof  of  Federal's 
superiority. 


IT  PAYS  TO  SPECIFY  FEDERAL... 


^  America's  most  complete  selection 
of  solid  dielectric  coble  types. 


9  Quality  and  performance  proved 
by  years  of  outstanding  operation. 

0  Competitively  priced  .  .  .  prompt 
delivery  — most  types  available 
for  shipment  from  stock. 


CapACitAlH* 
mifif /foot 


Shielded,  belenred. 
twMted  peir  (IVnrseB) 


IS 


■■■■■■■■■■■IMyiB  b  Mpccieffy  0**ibh,  rmkts  rotigh 
handfmg  and  ha$  a  rfid»c»ric  rating  to  2500  rofb 


at  NO  EXTRA  COST 


I  ?! 

1  i 

4 

f 

1 

1 

MIRAGLAS  TUBINGS  and  SLEEVINGS,  woven  of  fiberglos 
yarn,  provide  the  ultimate  protection  against  overloading,  ex¬ 
treme  high  or  low  temperatures,  moisture,  corrosive  acids, 
fumes,  vapors,  oils,  general  dust  and  dirt .  .  .  they  won't  rot, 
have  high  tensile  and  dielectric  strength  and  great  flexibility 
. . .  and  they  cost  no  more  than  cotton  sleevings  and  tubings. 


MIRAGLi 


IISHED  TUBINOS  ar«  mode  in  4  grades: 


TR1PLI  STRfNOTH 

lor  moxfmum  HorMHtf  and  high 

tmnporatofo  applkation$  whorm  diohotric  itrongth 
k  not  o  focfor 


■ndWMMMIIMMnhUi  it  iimilat  to  Standard  btrl 
with  o  dhhetrk  ratirrg  ttp  to  1500  votti 


k  tha  svpariof  grado,  hat  a  dhlottrk 
ratktg  bayortd  7000  volts,  it  high  gloa,  non-hydrotoopk,  end 
unoguaHoJ  for  foes  fife  under  most  severe  eondlHont 


fiof*  p#  Aom#  MIIIAOIAS 
•  •  •  if  sfondi  lor  ffc#  oftimoto  In  4b«r* 
glos  •iocfricol  IntolofioAt  •  •  •  TAPiS, 
TUBINOS,  SLSgVINOS,  COHOS,  CIOTHS, 
ffC.  Writ*  fodoy  lor  dofoils  and  char- 
ocforitfict. 


MIRAGIAS  BRAIDED  SIEEVINGS,  el  continuous  filament 
fiberslat  yarn,  or#  available  untreated  or  impregnated  to 
prevent  ends  from  fraying,  in  two  average  wall  thicknesses: 
.008*  and  .008*  with  inside  diameters  from  1/16*  to  1/2* 
in  1/16*  increments  (there  is  no  7/16*  1.0.  sleeving). 


A  AAeftM  IIST  OS  ts-e  eeOOWCTSi  riMtCUAS  VARNISMIO  TUSING.  TAtt  and  CIOTH  •  INSMATINC  SAtflS 
AND  TWINtS  •  CAUf  milNO  AND  ROTMCAD  COmSOUNOS  •  fCtCTtON  TAtt  AND  SHtCf  •  TRaNSSOImE*  COM 
ROUNDS  •  tHHROlAS  SAtUtATtO  UlIVtNC  •  ASMSTOS  UEtviNO  AND  TARf  •  VARNISMIO  CamMK.CIOTM  AND 
TARC  •  MKA  RtATL  tAR«.  RARfR.  ClOtM.  TUSING  •  tlSIROiAS  SRAIOCO  StllVINC  •  COHON  TARfS.  WISSINCS  AND 
UltVINQS  •  IMRttONAttO  VARNISH  TUSING  •  INSUiATfO  VARNISMtS  Of  At(  TTRfS..-  IKTRUDCO  RlASTK  TUSING 
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Gives  You  Proper  Focus 
Under  a  Wider  Range 
of  Conditions 


SHUNT  PM-EM  FOCUS  COIL 


With  the  I-T-E  Adjustable  Shunt  PM- 
EM  Focus  Coil  you  can  adjust  PM  strength 
over  a  wide  range,  compensating  for  most  tube 
and  set  variations.  This  feature  virtually  elim¬ 
inates  assembly  line  rejects  caused  by  out-of¬ 
tolerance  PM  strength.  Flexibility  of  the 
adjustable  shunt  makes  it  possible  for  you  to 
use  one  focus  coil  design  to  focus  several  types 
and  sizes  of  tulies. 

Design  features  greatly  reduce  magnetic  inter¬ 
ference  with  ion  magnet  on  new  short  neck 
tulies.  Among  the  many  other  advantages  of 
I-T-E  Adjustable  Shunt  PM  EM  Focus  Coils 
is  their  low  operating  temperature  —  gained 
through  lower  focus  current  requirements. 
I-T-E  Adjustable  Shunt  PM-EM  Focus  Coils 
retain  proper  focusing  over  a  wide  range  of  line 


voltage  variations. 

I-T-E  makes  Adjustable  Shunt  PM-EM  Focus 
Coils  for  use  with  10',  12',  14',  16'  and  19' 
picture  tulies.  They  are  available  in  a  variety 
of  standard  or  special  mountings,  and  any 
special  mounting  can  be  furnished  upon  request. 
Information  needed  to  manufacture:  Type  of 
tube;  second  ancxle  voltage;  ffnrusing  current 
desired;  special  considerations  for  mountings 
and  leads. 

I-T-E’s  design  engineers  will  be  glad  to  work 
with  you  on  your  applications  or  require¬ 
ments  —  consult  them  without  obligation.  For 
complete  information  of  I-T-E  Adjustable 
Shunt  PM-EM  Focus  Coils  —  or  any  other 
I-T-E  wire-wound  products  —  write,  wire,  or 
call,  specifying  your  needs. 


I  T  E  Wire 


FOCUS  COILS 

RESISTOR  DIVISION,  I-T-E  CIRCUIT  BREAKER  COMPANY 

19th  A  Hamilton  Strsots,  Philadsiphia  30,  Pa. 

-Wound  Products:  FOCUS  COILS  •  DEFLECTION  YOKES  •  RESISTORS 
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loa.ii  mu»l  he  krpj  in 
tyiK  hiofinm  «illi  t  fi\yUM 
nr  «jrijl<lr  fm|uriHy  uiuitr 
^ymhn.nnut  p<'»ci  nuipui 
up  lu  I  l(N)  li  t’ 


SqURRE  D  COMPPNY 


\\  itli  till-  riicnt  aJilitiiiH  ut  new  units  to  Kollsm.in  s  already  widely  diversified  line,  the 
cltxlroniis  engineer  will  find  the  solutiun  to  an  even  greater  varietv'  ot  instrutnentation  and 
lontrol  proMeins.  riuse  lii;litweik;hi.  mnipa^t  unlt^  otter  the  liikjli  decree  of  accuracy 
and  pisitne  aition  essential  in  dealinj;  with  ex.Kt  ipiantities  'Uka  are  the  prodiut  of 
Kollsinan  s  loni;  evjHritiut  m  priiision  instruim nt ation  and  aircraft  lontrol  and  of  ion- 
siilerahle  work  done  in  this  fieUl  h\  Kollsinan  lor  special  naval  and  militarv  applii ation  Most 
units  are  asailahle  at  various  voltages  and  IrcspieiK  les  I'or  complete  intormation.  adviress 
Kollsinan  Instrument  Division,  Sejuare  D  Company,  80  M  Dth  Avenue.  Mmhurst,  N  Y. 


KOLLSMRN  INSTRUMENT  DIVISION 


TIlfTOtOUl  UNITS:  precision 
tor  transmirnnff 
an^uUr  movenirnts  ro  rrmote 
points  Aiiurarc  nnrhin  *'1*. 
Mjv  N<  4ttujtrtl  Ky  mntuniMns 
itut  proJuie  only  I  tm. 
(  0'6  i‘2  in  I  t>t  tt»rt|uc. 


SPECIAL  PURPOSE  AC  UNITS  BY  KOLLSMAN 


ADDITIONAL 
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f|l! 

»  t  •  «  >  ♦  o 


DRIVER-HARRIS 
ELECTRONIC  TESTING 

Obsoleles  Previous  Methods 
of  Testing  Enameled  Wire 
Insulation 


r  •  »  ♦  ♦  ♦  ;  *  o 

L  ’  .  •  >  •  « 

,  .-.h 


TlUt  Di^Wcttk  CtwHw^ify  Df4v«r- 

cli«<k«  tlM  •!  CMMkif  If  •#  wirt 

liwuHamiwIy  m%  Hm  wk«  !••«#«  •fMmvIkif 
iwiHtm  Ik*  HMt  wfilH  er*  celikrel*^  mi 
pt  wilwMli  f  ^M>f  f  %•  en  •iMmi.  Wtfk  Ik*  •! 

fk«  wk*  kfMwfi.  mnd  mIm  Ik*  wiMJitifUim  iiMmk*f  #1  ImmIH 
p*v  100  I**!  ptwwiWtf  ky  Mck  Im*!  mmH  H 

neikly  1*1  H  ipif  H  ki  wilk  tk*  iMfMH  *1  Ik* 


In  order  to  guarantee  the  quality  of  a  spool  of  enameled 
wire,  every  inch  of  the  wire  should  be  checked  for  dielectric 
faults,  not  just  o  few  feet.  In  general  practice,  however, 
only  o  short  sample  of  wire  is  examined.  This  is  passed 
through  a  mercury  cup  held  at  a  fixed  potential,  and  shorts 
through  the  insulation  ore  indicated  on  o  voltmeter.  If 
faults  do  not  exceed  a  specified  moximum  for  o  given 
length  of  wire,  insulation  throughout  the  entire  spool  is 
assumed  to  be  satisfactory. 

This  inefficient,  compromise  method  has  two  important 
disadvantages:  (1)  the  small  portion  of  wire  tested  may  not 
truly  represent  the  condition  of  insulotion  throughout  the 
spool,  (2)  insulation  failures  are  not  discovered  until  long 
after  the  enameling  process  is  completed. 

By  checking  insulation  continuously,  os  wire  leaves  the 
enameling  furnaces — the  only  100*/.  dependoble  woy — 


Driver-Horris'  new  lest  equipment  obsoletes  such  ineffectuol 
and  wasteful  procedure. 

So  long  os  specifications  are  met,  the  new  Driver-Harrit 
electronic  tester  permits  the  enameling  process  to  continu* 
uninterrupted.  When  the  rote  at  which  faults  occur  op* 
prooches  the  maximum  number  of  faults  permitted  by  speci¬ 
fications,  the  lest  mechanism  sounds  an  alarm  and  a 
record  is  mode  on  a  moving  chart. 

In  this  way,  enamel  coating  is  not  only  tested  for  con¬ 
tinuity  throughout  the  entire  length  of  spooled  wire,  but 
sub  standard  enameling  is  detected — and  can  be  corrected 
— as  soon  as  it  occurs. 

Thus  makers  of  wire-wound  resistors — particularly  in 
finer  sized  wire,  where  shorts  ore  more  likely  to  occur — are 
enabled  to  eliminate  time-waste  and  material-waste  in 
their  production,  and  obtain  superior,  more  dependable 
products. 


Moktn  of  woffd  fomoui  Nrckrom**  ot^d  ov*f  80 
oflo/$  for  tho  oftcfricol,  olocfrorttc  and  hoof  troofing  folds 

Driver-Harrh  Company 

HARRISON,  NEW  JERSEY 


BIANCHES:  Chicago,  Datioit,  Cltvtlond,  let  AngaUt,  Son  Econcitco 
Manufoclurad  ond  told  in  Conodo  by 
Iho  B  CtlENING  WIIE  COMPANY,  ITO ,  Hamilton,  Ontario,  Canada 
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Copper  Allot  Bulletin 

PRODUCT  IMPROVEMENT  EDITION 

REFORTtNC  NEWS  AND  TECHNICAL  DEVELOPMENTS  OF  COPPER  AND  COPPER  BASE  ALLOYS 
Pr*par»d  Earh  Month  by  Bridyvpoft  Btau  Co.  HoadquartOft  lot  BRASS.  BHONZC  and  COPPER 


!!(•«•  f  MMorf  for  th«  f•Aw  f(«  mt%4  h«iu«in«  <4  tho  I'orfaM  tWMi  Tolobvoni  StM^th^hl  Both  bcoM  ond  tilMisn 
toawtop  aofv*  Imp!  f<ir  lh«  vttoi  1^1*  at  iKo  Vm  O  LbIo  iltuniinotMl  duaroiio  lighlof  C4*urtr»y  r— t  tr 
PpMlRBi  U  C«jr|>  .  HrMtfofMiri.  C«vub. 


Brass  for  Antomotive  and 
□ectrical  Accessories 


RrtIut  tKin  without  wtcnficinn 

qaMlity  11  upixrrnKriit  in  the  mmils  of 
de>iKM  uml  pKMlut'tuin  eiiKineers  The 
fWiit*  nml  demerit*  of  Hvuiluble  met- 
•h  iiiut  Hlloy«  (of  fahiirutinK  Ioiik  tun 
ilRiii*.  «ut  h  Hmiutomot've  iind  electru'iil 
■rteikv  >iie»,iih<>uldl>eciire(ully  weighed 

I 

Mete  EewUy  rekticeted  | 

Kiau.  from  Ioiik rx|>eiietu'e.tukr*the 
Ami  rhoicr  lirciiuiie  of  iti  ease  of  wot k- 
■Ellitv  end  many  other  udvantHKe*  It 
rflr  leadily  lie  ttamiied  formeil.  drawn, 
•piiii.  tWiiKed.  dlilletl,  thieaderl,  laild- 
efV<l  welded.  |>oli«hed.  plateil 

For  elettiiral  apiilieations  the  hiith 
ctSduttivity  of  the  l>tai»e«  is  iidvaii 
ta^ous  wheie  the  (larts  are  desiitned 
to  Cany  lull  eiit  . 

Aside  from  the  fact  that  it  ran  st.ind 
d«t1'  draws  and  can  lie  made  into  mtri- 
rtrte  shape*,  its  low  roelticieiit  of  Inc  j 
turn  with  steel  means  lemaikalily  Ioiik 
tiMil  life  Its  initial  cost  IS  {uiitially  off 
set  hv  Its  hiKh  scrap  value  as  roni|Mite<l 
with  othei  matelials.  ' 

Another  iiniaulaiit  ploja'ity  that  j 
should  not  t>e  oseiliniked  is  its  excel 
lent  coiiosion  resistance  to  moisture 
and  weatherinK 

Since  automotive  accessories  are  e* 
(sisetl  to  the  rain,  sleet,  snow  damp¬ 
ness.  and  rxtiemes  of  heat  ami  cold,  a 
non  lustiiiK  metal  is  desii.ihle  in  the 
inanufactuie  ol  liiKh  ijuality  prialucts  | 


Althouch  modern  chromium  plating 
gives  an  attractive  finish  to  most  met¬ 
als,  time  Siam  reveals  the  weakness  of 
an  inferior  metal  since  chromium  plate 
may  lie  ixirous  anil  diars  not  give  com¬ 
plete  proteition  from  the  elements. 
Chromium  plated  brass  over  an  under 
coat  of  nickel  plate  retains  its  beauty 
for  many  years,  reijuirmg  only  an  occa¬ 
sional  removal  of  surface  grime  with 
a  dump  cloth. 

Some  savings  can  often  lie  obtained 
in  reducing  the  cost  of  [xilishing  previ¬ 
ous  to  plating  Ifecause  of  its  intrinsic 
hardness  or  resistance  to  abrasion  and 
wear,  brass  takes  on  a  polished  finish 
quickly  with  the  minimum  of  effort 
However,  m  some  cases,  the  polishing 
time  can  lie  reduced  by  obtaining  metal 
of  the  priqier  grain  structure  Inform¬ 
ing  the  mill  us  to  the  iqierations  and 
finish  required  will  enable  if  to  supply 
metal  with  the  structure  which  will  pro 
duce  the  greatest  economy. 

Impotlonce  of  Annealing 

.At  the  same  time,  fabricators  should 
re. dire  that  the  original  microstructure 
of  the  metal  as  it  comes  from  the  mill 
changes  with  the  subseijuent  annealing 
ojH-rations  which  it  mav  receive  during 
f.dirication  In  other  words,  the  fabrica¬ 
tor  should  control  the  grain  structure  of 
the  metal  during  his  own  annealing  just 
as  carefully  a*  the  null  vierlorms  this 


Plioiphor  Bronie 
for  Speed  Nats 

The  old  adage,  “a  chain  is  only  as 
strong  as  its  weakest  link.”  probably 
caused  engineers  at  Tinnerman  Prod¬ 
ucts,  Inc.,  Cleveland.  Ohio,  to  select 
Phosphor  Bronze  for  their  speetl  nuts. 

These  small  but  vital  spring  parts 
must  withstand  constant  tension  and 
vibration.  In  the  assembly  of  a  mecha¬ 
nism.  the  metal  in  the  nut  must  take  a 
sizable  deflection  without  setting,  nr  the 
function  of  the  nut  would  be  nullified. 

Phosphor  Bronze  Grade  C.  about 
•>2%  copper,  8%  tin,  and  0  !•’(■  phoo- 
phorus.  8  B4S  numbers  hard,  has  a  ten¬ 
sile  strength  of  about  112.000  psi  The 
Grade  A  alloy  contains  about  cop- 
tier,  S^’o  tin  and  0  1 5*^  phosphorus  and 


has  a  tensile  strength  of  about  10.3.000 
psi  when  rolled  the  same  temper 

Phosphor  Bronze  has  many  indus¬ 
trial  applications  because  of  its  high 
i  corrosion  resistance  and  excellent 
spring  properties  retaineil  under  re¬ 
peated  flexing.  It  is  used  widely  for 
i  electrical  snap  switches,  diaphragms, 
I  current  collectors,  spring  contacts,  and 
1  isirts  for  electronic  ecjuipment. 


important  operation.  As  frequently 
i  mentioned,  a  coarse  grain  structure  re- 
j  suits  in  a  rough  surface  which  requires 
‘  considerable  cutting  down  to  produce 
the  necessary  high  polished  effect.  A 
fine  grain  structure,  on  the  other  hand, 
prinluces  a  smiHifher  surface  which  re- 
I  quires  less  ;vilishing  and  color  huffing. 


BRASS  •  BRONZE  •  COPPER  •  DURONZE  -  STRIP  •  ROD  •  WIRE  •  TUBING 


MILLS  IN 

BRIDGEPORT  CONNECTICUT 
INDIANAPOLIS  INDIANA 

fa  C4»«uJ«> 

liafarfu  Coppaf  mmJ  RruM 

Moa/ravi; 


BRIDGEPORT  BRASS  COMPANY 
BRIDGEPORT  3,  CONNECTICUT 
imS 

OiBtnct  Olfiva  aad  Waro- 
SoBM*  la  PriBcifxxJ  CfOa* 
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Su^W 


Hi*^^ 


Copo*'^®*^ 


.  rr.chi.*^*'*  \ 

^r.  \ 

^  ,,tcis'«>**  ' 

‘^UNlfO*’*"''  1 


ol 


•  Hi-Q  lU'  Tiiltulur  Ceramic  Capacitors  for 
pa^>iii^,  coupling  aiul  iilli-rin<:  arc  available  nith 
aiiv  of  three  t\p«*s  of  insulations:  clear  non* 
liy«lroscopie  stvren«‘  4'oatin*'  ((^N)...I)nr«*z  iinprep- 
lialed  with  low  loss  inier<M-ryslallin«‘  wax  (SI)  ... 
or  a  «  «Tamie  (stealit**)  eov«’r  tube  s«‘ale<l  w  ith  a  s|h“- 
ciallv  (levelopeil  eiul  seal  (Cl ;.  'I'ln*  Hl-Q  Iratle  mark 
is  vonr  assiiranei*  that  like  all  Hi-Q  < iomponeiils, 
they  ri;!i<llv  nH‘et  s|N'eifiealions  an*l  an*  uniformly 
<le|M‘mlable  in  ev«*rv  r*‘sp«*et.  As  lea<lin»  s|H*«-ialists 
in  the  e«‘raniie  li«*l«l,  Hl*Q  lias  eonic  to  h*;  ref;anh*«l 
hv  |>ro<hieers  of  radio,  television,  coinmnnieulions 
and  i-lei'tronie  eipiipment  as  their  best  siniree  of 
teelinieal  assisfanee  in  dev«‘lopin^  components  to 
ni«‘«*t  the  m*e»ls  «»f  any  circuit. 

iOllERS  ~  Addr«»i  i  740  l•ll•vill•  A v«.,  N»w  B«dfofd«  Mats. 


St*<t>UceU.  ^teutemee 


rtANKLINVIUI,  N.  T. 


stilt  OMKIlt  N*»  York.  rh>lod»lphia 
CKtcoge.  lot  Ang«l«« 


riANTSi  FronhlinvilU.  N  Y  .  OUen.  N.Y. 

i•Uvp.  Myrtl«  S.  C. 


Aiirin 


MINIATURE  TUBE  SOCKETS 

7-PIN  and  9-PIN. ..and  SUBMINIATURES 


Now  MY(;AI.FX  offers  bo«h  7-|iin  and  9-pin  minia¬ 
ture  lube  sockets  . . .  w  ith  su|>erii>r  low  liis»  insulaiinj; 
properties,  al  nru  low  prnes  that  offer  ceramic  equal¬ 
ity  for  the  cost  of  phenolics. 

M^'C'AI  i  \  miniature  tube  sockets  are  injection 
molded  with  precision  that  affords  uniformity  and 
extremely  close  tolerances.  MT'(  AM  \  insulation 
has  high  dielectric  strenq;ih,  very  low  dielectric  loss, 
high  arc  resistance  and  great  dimensional  stability. 

Produced  in  two  grades:  .NM'(  Al  I  X  ilO  con¬ 
forms  to  tirade  l.l  s|>eciticalions.  having  a  loss 
I  factor  of  only  .01^  at  I  Mt..  It  -s  priced  compar- 
t  ably  with  mica  filled  phenolics. 

I  NM’(!AI  I’X  HOX  is  for  applications  where  low 

I  cost  of  parts  is  vital.  It  has  a  loss  factor  only  one 

I  fourth  that  of  "eseryday”  equality  insulating 

■  materials,  and  a  cost  no  greater. 

■  Prices  gladly  cquoted  on  your  specific  recquire- 

I  menis  Samples  and  data  sheets  by  return  mail 

■  Our  engineers  will  ciHi^K-rate  in  solving  your 

■  problems  of  design  and  cost. 


Mycalex  Tube  Socket  Corporation 

Uf'dtr  Etcivkive  Ifcent*  of  Mycoiei  Corporotton  of  Americo 
30  lockoftllor  Plato.  New  York  20,  N.  Y. 


k  MYCALEX  CORP.  OF  AMERICA 

''Owr««ri  o#  'MYCAlft'  Po#«nf»" 

EmcsIIm  OfflMt  M  ■wktftMw  Pint.  Ytrii  II,  R.  T.  P<aM  Ml  taml  Iftim:  CWtMi.  1.  J. 
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tONICf 


SWITCHITT! 


INDICATING  LAMP 


YOUR  CONTROL  CIRCUITS 


WITH  THESE  G-E  COMPONENTS 


•  MUlDID  TIRMINAl  lOARDS  — *»»  M''*'  P**'*' 
li\r  i-ltHtriial  I'onneition  w  iihout  Noliirring  lu^s,  chcxc 
\tiir<U  ti  rniiii.ll  h«i.ir»U  .in-  built  of  nioldi-ti  Icxtolitr  •• 
iMtIi  rfinlori.ctl  pole  b.irricr%.  liin^t-d  proteinic 
loiers  proti'it  wiring;  nurkin^  itripi  are  rciersihle 
white  on  one  xide,  bl.uk  on  the  other  lioariN  are 
aiailable  with  t  to  polei.  are  2  inihei  wide,  I'l 
iiuhei  loiij;.  bee  liulletin  (il 

• ‘SWITCMITnS  t  M-  them  in  tij;ht  plaiei;ilepend  on 
them  lor  lon^  liie  I  hei're  aiailable  in  single-  or  two- 
i  in  lilt,  norm.ilU  open  or  normally  closed  circuits; 
hale  monunlari  or  maintaining  lonlacis;  are  ei{uip- 
peil  with  sirew  terminals,  soldering  lugs  or  quick- 


GENERAL 


conneil  lugs.  I  hey’re  corrosion-proof,  vibration-re¬ 
sistant,  anil  haie  low  r-f  noise  output.  Katings  up  to 
!(•  amps  at  2  50  sac.  Si/e:  1  '  i  *  *  ^  x  '  _>.  See  Hullelin 
CiFA-fHHM. 

•  INDICATING  lAMPS  — You  can  see  from  any  angle 
w  hether  these  lamps  are  off  or  on.  (  olor  caps  made 
from  a  special  translucent  compound  -are  clear, 
green,  red,  yellow,  while,  or  blue.  .Available  for  24, 
•TH,  125,  250.  or  660  soils  d-c;  1  2 5.  2 20.  440,  or  5 50 
volts  a-c.  .Mount  on  panels  up  to  2  inches  thick  All 
units  include  built-in  series  resistors,  to  insure  long 
lamp  life  and  eliminate  the  need  lor  fuses.  Size:  about 
5  inches  long.  See  hulletin  Cfl!.A-564  5. 


ELECTRIC 


July.  1950— ELECTRONICS 


PULSE  TRANSFORMERS... 

MIDGET  OR  GIANT 


A  six-inch  niiilKcl  and  (w»-fiM>t  giant,  h<ilh  arc  exaniplrs  of 
(i.F.'s  family  ttf  oil-insulated,  hermetically  sealed  pulse  trans¬ 
formers.  (ieneral  flectric  has  built  units  with  peak  voltage 
ratings  of  from  It)  to  lilt)  k>  and  over,  peak  power  ratings  up 
til  megawatts,  for  pulse  durations  of  from  .0^  to  2t)  micro¬ 
seconds  and  repetition  rates  up  to  Itl.tKK)  pps.  Oil  hlled  units 
have  also  been  used  for  lower  voltages  to  minimize  internal 
corona.  I'ypical  applications:  pulse  voltage  step-up  or  step- 
down,  impedance  matching,  phase  reversing,  and  transmitter 
plate-current  measurement,  hat  is  your  resfuirement.’  >X'rite, 
giving  ctimplete  details,  to  Power  Transformer  Sales  Division, 
General  Flectric  (io.,  Pittsfield,  Mass. 


Here’*  a  new  series  t>f  rectiher  cells  that  can  help  ytui 
fit  your  circuit  into  a  smaller  space.  These  new  "K- 
type”  cells  may  be  used  tt»  replace  tubes  for  dual- 
diode,  voltaf(e-dt>ubler,  and  blocking  applications. 

'The  cells  are  built  with  a  new  Ci-H  evaporation 
process  which  makes  ft>r  long  life  and  stable  tiutput. 
Forward  resistance  and  back  leakage  are  lt»w.  Stand¬ 
ard  cells  are  moisture  resistant,  special  units  arc 
hermetically  sealed.  All  have  a  ,',-inch  diameter  and 
can  be  nvounicd  as  easily  as  an  ordinary  resistor. 
Gircuils.  f-wave,  center  tap,  or  bridge.  Ratings;  at 
high  a.  4U  KMS  volts  input,  56.^  maximum  inverse 
peak  volts  at  l<>  d-c  ma.  I>ata  in  Bulletin  GEC-655. 


CXTfRNAi  THIRMOCOUniS 


Oanarwl  ■•Ctrl*  Company,  Soctfon  CM7-R 
Apporotwt  Oopnrtmont,  Schonoctndy  S,  N.  T. 
rioato  lond  mo  tho  following  bwllofinc 

Indicofo  ^0[A-14R7  Torminol  board* 

for 

roforonco  /  OtA-3A43  Indicofing  lamp* 

only 

OlA-attl  SwitchoHo* 


THIRMOCOUni 
(RF)  MITfR 


ACCURATE  RF  MEASUREMENT 


TOO  MA  to  300  AMPS 

The  new,  sturdy,  and  ea>y-lo-read  Cr-T  panel  instruments  are 
available  for  measuring  r-f  from  I  (It)  ma  or  less  to  )(><>  amps. 
R-f  meters  are  usually  supplied  with  internal  thermocouples, 
but  for  applications  where  remote  location  of  thermocouple 
IS  required,  or  for  measuring  extremely  high  currents  (over 
2U  amps),  external  units  are  available.  For  complete  data  on 
these  or  other  <i-F  panel  instruments  for  a-c,  d-c,  or  a-f,  see 
Hulletin  <iF(.-3f>H. 
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NSTRUMENT 


2.u«> 


I  Sli.itt  A  .tiiti  (*<ar 


To  combine  algebraically  two  mechanical 
quantities  measured 
by  angular 
displacement 


M«inilaril  Ihffrrrnliiii  fiirniuhril  %*ith  ostthII  Irnieth  iif  n|»|ir€»\inial«'U  U  in 
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Construction  Notes. 

Until  liall  iM-uriiiict*  iliri>iii:lioiii. 


^  New  OiHerential  felder 
lust  printed  gives  cens« 
plete  details. 

\  ASK  rot  A  COKY 


ami  art*  Ht’lilt'tl  t‘tiii«triit’lit»ii  til  niaiii- 

|«*«M  vltM'l. 


S|Mil«*r  ^t‘ar«*  ami  iiiatinc  ^t'are  art*  tif  iiiihkt*  matt** 
riaU  iia%al  lirtni/i*  ami  nlaiiilt*^**  vlt*!*!. 


ihtliiut  hnhn  nitlt*  raii^t*  tif  t‘ml  ;£t‘ar 

ni/fe. 


OR  NDUSTR  AL  NSTRUMENTAT  ON 


ARMA  MECHANICAL  DIFFERENTIALS 


MM 

■lAIAtIt 

flIttTI 

WMITIf 


Juh,  I9J0- ELECTRONICS 


ARMA  CORPORATION 

l.ih  S  T  «  I  I  T  ■  H  O  O  R  L  Y  N  U  N  T 

SUBSIDIARY  or  AMERICAN  BOSCH  CORPORATION 
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Disc  and  Plate  Ceramicons. 

for  By-passing  and  Coupling  Applications 


High  capacity  m  extremely  compact 
size  IS  the  distmguishmg  feature  of 
Erie  Disc  and  Plate  Ceramicons.  For 
example,  .01  mfd  is  now  available 
in  19  32"  diameter.  Illustrations  are 
exact  size,  and  their  shape  as  well 
as  their  compactness  make  them 
amazingly  easy  to  install  m  small 
spaces.  They  simplify  soldering  and 
wiring  operations  and  speed  up  the 
assembly  line. 

Erie  Disc  and  Plate  Ceramicons 
consist  of  a  Qat  ceramic  dielectric 
with  silver  plates  fired  onto  the  di« 
electric.  Lead  wires  of  24  gauge 
tinned  copper  wire  are  firmly  soldered 
to  the  silver  electrodes  and  the  unit  is 
given  a  protective  coating  of  phenolic. 

Such  simplicity  of  construction  re¬ 
sults  in  low  series  inductance  and 
unusual  efficiency  in  high  frequency 
by-passing. 

For  complete  information  and  sam¬ 
ples  to  meet  your  particular  needs, 
write  us  today. 

SPECIFICATIONS 
Voltage:  Units  «ie  rat»d  at  500  VDC,  ex¬ 
cept  Type  811  01  MFD  which  is  lated  at  400 

VDC  based  on  life  test  of  1,000  hours  at  800 
VDC  and  at  85  C  Dielectric  strength  test; 
1,500  VDC 


Power  Factor:  2  55-^  max  at  1  K  C  at  not 
mote  than  5  volts  RMS 

Insulation  Resistance:  7,500meg  O  mm. 

Capacity:  Capacity  measurements  are 
made  at  room  temperature  (25  C)  at  1  K  C. 
and  at  not  more  than  5  Volts  RMS  Standard 
tolerance  is  •  lOO'^i.  —0^  (Blue) 

Temperature  Characteristics: 

The  capacity  of  all  units  except  Type  811  (X)2 

MFD  and  below  shall  not  decrease  more  than 
50%,  nor  increase  more  than  25'^  from  its 
value  at  room  temperature  (25  C),  as  the 
temperature  IS  varied  from  •  10  C  to  t  75  C. 
(Characteristic  Gold) 

Type  811  units  (X)2  MFD  and  below  shall  not 
decrease  mote  than  20'’o,  nor  increase  mote 
than  lO’o  from  capacitance  value  at  room 
temperature  (25  C).  as  the  temperature  is 
varied  from  40  C  to  -85  C 
(Characteristic  Silver) 
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STODDART  AIRCRAFT  RADIO  CO. 

• 

hhA*  SANTA  .AONICA  BlVO  WOllYWOOO  J«,  CAUF 
M.H,.a.  9244 


t“rX<.d'‘  -oHoa..  0.a, 

and  F<«>d 

Att«Aw«t»«ii  lof  UHF  I 

Utt  ihoo  1  2  VSWR  (o  3000  MC 
Turret  Att«nsK>toft 

0.  10.  70.  30.  40.  so  DB 
A<€wocy  ^  5  D§ 

Pat«nt«  appl»«d  fof. 
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TV  Monitor  ConioU 


Desk  Panel  Cobirtel  Rock 


How  Karp  Makes 
Custom-Built  Metal  Cabinets 
and  Boxes  at  Prices  that  Compete 
with  those  of  Stock  Items 


Induction  Heater  Housing 


The  odvontoges  and  true  economies  of  Karp  custom-built  cabinets,  boxes,  or 

housings  over  stock  items  ore  these: 

•  Your  own  exclusive  design  distinguishes  and  "styles"  your  product  . .  .  gives 
it  more  market  value. 

•  Flexibility  of  construction  details  speeds  and  simplifies  your  finol  assembly 
— soving  you  time  and  money. 

•  Our  vast  stock  of  dies  con  save  you  special  die  costs. 

•  Our  70,000  square  feet  of  modern  plant,  with  hundreds  of  craftsmen,  means 
ample  capacity  for  many  types  of  work— simple  or  elaborate  -  at  one  time. 

•  Plont  is  fully  equipped  with  every  mechanical  facility  that  aids  economical 
production. 

•  Finishing  is  done  in  dustproof  point  shop,  with  latest  water-washed  spray 
booths  and  gos-fired  ovens  mechanically  and  electronically  controlled. 

•  We  moke  no  stock  items  or  products  of  our  own.  Our  plant,  time  ond  effort 
are  100%  for  our  customers'  work. 

•  Our  engineering  staff  can  help  solve  any  possible  design  and  production 
problems. 

•  It's  results  that  count— and  we  give  you  the  results  you  want. 

Write  for  if/ustroted  data  book  describing  our  facilities  and  showing  the  wide 

ronge  of  sheet  m«tal  fabrication  we  do. 

CABINETS  •  BOXES  •  CHASSIS  •  HOUSINGS  •  ENCLOSURES 


Chassis 


Marine  Radio  Housing 


215  63rd  STREET.  BROOKLYN  20,  NEW  YORK 
^  n.t/i  tH  y  '*//  ////fY'/  » 


Cabinet 
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Ill  iii.iiiiir.irtiiriii)'  f-otii|ioiii‘iitK  fur  lliii>  i-ritical  tiiiiiii):  lirail  for 
l{<  \  \  I)  lor  li'li'ViMoii  rrr<-i\rr».  Oak  Maliilfarliiriii^  ( .o.  farril  a 
loii^li  iii«iilal ion  |irolil<-iii.  I  lic  llo•lllatioll  liail  lo  lir  ^lroll;:,  >i-l  |iro- 
iliii  I'  <  Iran,  inirn  all',  |iiin«'lii-il  pari!!.  It  liail  to  |io^m-!>!>  Kii|ii-rior  t-lt'i-- 
Irn  .il  proix  rl ii-i>  iin<'lian;’r<l  afirr  Mamliii):  to  i-Iom-  tolrraiiri's.  \nil 
il«  rlri  Iriral  I'li.irai'lrri^l iri>  liail  to  ri'inaiii  ^tallll■  throne’ll  a  wiiii' 
ran;4«-  ol  Irinpi-raliirr  ami  lininiilil\ . 

IN''I  ItnK  Iriral  ••lin-ti-  (iroviilr  t  kik  uilli  a  iinii)iii‘  roin- 
lonation  ol  all  of  |Im"m-  ilt— iml  |>ro|M'rlii-!>.  \n<l  i-vi-n  niorr  iin|ior- 
laiil.  Ironi  !>lii|>nn'nl  to  ^lii|ini<'nt.  Hak  •■ii^inrrrM  can  ilc|icnil  on 
IN'*!  Ill  >K*»  |iro|icrtic»  rcniainin^  iinilorni. 

In  Inimircil-  of  -iinilar  appln  at lono.  laininatcil  ami  inolilcil 
IN'*!  Hi  IK  arc  •olxini:  ilillii  nil  pro|ilcm«  lor  imln«tr\.  Hicliaril-onV 
\car>  ol  experience  in  iIk-  en^ineiTin;^  application  of  lilantim  in 
ax.iilalile  lo  Mill  willioiil  olili;;alion.  Write,  Imlay. 
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FOUNDED  IN  1858 

2797  Lake  St.,  Melrose  Park,  Illinois  (Chicago  District) 
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to  modernize  your  product  and 
to  enhance  its  "saleability'' 


MEW! 

Two  did*  twitch**  rated 
I  amp*r*  at  1 3S  volt*  DC 

3  amperes 
at  125  volts  AC 

TKete  itwr^y  knl#  switcKe*  ore 
(deol  to#  oppkoncet.  toyi  oed 
electricol  equipment  requirieq 
3*ompere  iwitcti  contoct  cor- 
rying  copocify.  lot^  ore  Un¬ 
derwriters  oppreved.  Write 
for  SS-36  Switch  Ivlletin. 
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Zud  PRIHTIHG! 


Here’s  the  book  that  digests  all  the  facts 
you  should  have  on  Germanium  Diodes. 
Contains  valuable  pages  of  up-to-the-minute 
information  on  diodes  and  their  applica¬ 
tions  in  today’s  widening  electronics  market! 

For  designers  and  engineers  who  want 
basic  facts  on  the  development,  character¬ 
istics,  advantages  and  circuitry  of  diodes, 
this  carefully  prepared  General  Electric  man¬ 
ual  is  a  valuable  tool.  Includes  specific  data 
on  diode  problems,  characteristics  curves, 
electrical  rating  charts,  circuit  diagrams. 

Assembled  in  loose  leaf  fashion,  the  book 
is  tabbed  by  sections  for  easy  reference.  The 
$1.25  price  of  this  leatherette  bound  hand¬ 
book  includes  supplementary  sheets  on  new 
diode  developments  which  will  be  sent  to 
you  as  they  are  published.  Your  copy  is  wait¬ 
ing.  Mail  the  coupon  today! 


Design, manufacfur«,ondip«c-  0  SERVICE  NOTES 
iflcotioni  of  G-E  Welded  Ger-  How  to  insloll 

monium  Diode. 

General  purpo.e  type.  p„coufion. 

TV  type. 

Quod.  •  diode  applications 

UHF  diode.  Typkal  circuit  oppIkotioM 

and  brief  deKriptior..  of 
CHARACTERISTICS  CURVES  diode charocteristk.o. used 

36  curve,  on  re.i.lorKe,  cur-  in  circuit,  covering  AM  A 

rent,  voltage,  temperature,  FM  receiver.,  TV  receiver^ 

and  efficiency.  AIm  typkal  measuring  equipment,  car- 

distribution..  rier  current,  miKelloneou.. 


0  Pertinent  ortkie.  and  public  pre.entationt 
on  diode  theory  and  opplkotion. 


General  Bedrk  Comeony — Section  470 
Electronics  Forli 
SyrocuM,  New  Yorli 


PteoM  Mnd  me . copies  of  the  new  C-E  Gennoniuni 

Diode  ttondbooii  at  $1.35  per  copy — PoNpoid. 

[~l  Check  or  M.O.  enclOMd 
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SOLID  MOLDED 

ADJUSTABLE 

RESISTORS 

Avoilabl* 

d^oi  0*>d  tripi«  unit 
<pn»>iwLtiOn»  wth  lOi'd 
moidvd  rviittof 

Any  r«»itton(* 
rotation  (w(*«  lot«d  o* 
2  »utt» 


SRAOLEVUNIT  OIMfNSIONS- Wa»t-%  m  tong  i  9/64  in  diom  1  Wott 
—  9/16  in  long  ■  7/33  in  diom.  3  Woft— 11/16  m.  long  i  3/16  in  diom. 


QUALITY  FIXED  RESISTORS 


for  Electronic  Circuits 


Bradleyunit  resistors  are  small  in  siie  .  .  .  but  "super"  in  the 
performance  demanded  by  electronic  engineers.  Bradleyunits 
are  rated  at  70  C  ambient  temperature,  not  40  C.  Thus,  they 
have  a  much  wider  safety  factor.  Furthermore,  under  continuous 
full  load  for  1000  hours,  resistance  change  is  less  than  S  per 
cent.  And,  Bradleyunits  require  no  wax  impregnation  to  pass 
salt  water  immersion  tests.  Another  advantage  is  the  differential¬ 
ly  tempered  leads  which  prevent  sharp  bends  near  the  resistor. 

Bradleyunits  are  packed  in  honeycomb  cartons  to  keep  the 
leads  straight  and  avoid  tangling.  They  are  available  in  V),  1, 
and  2  watt  ratings  in  standard  R  M  A  values  up  to  22  megohms. 

Allen  Bradley  Co. 

110  W  Greenfield  Ave.,  Milwoukee  4,  Wis. 
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ALLEN-BRA/DLEY 


FIXED  &  ADJUSTABLE  RADID  RESISTORS 


QUUIIIV 
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I'SINfv  ni'KON,  wr  piincliril  thiit  large  and 
difficult  part  in  one  operation  uitli  a  rum* 
pound  ilie.  And  it  \«a<t  one  of  thotie  deliver- 
it-yesterday  juha.  In  the  atai<l  language  of  our 
representative,  the  ruatumer  “rommented 
very  favorably  l>erauae  v«e  hiiill  thia  rumpli* 
rated  die  on  short  notire  and  herauae  the 
piece  v»as  held  to  rluae  dimensional  toler¬ 


ances  not  common  for  this  type  of  punching.'* 
This  tvpe  of  j«di  eniphaaizea  the  kind  of  aerv* 
ices  our  Fabricating  Division  can  offer  on 
fibrous  materials.  Vi'e  are  apecialiala,  with  a 
background  of  experience  in  manufacturing 
high  strength  fihroiia  materials  dating  hark 
to  1832.  If  you  want  to  cut  co$l$  on  fihrout 
part*  and  gel  the  joh  done,  see  Rogers. 


4 


ROGERS 


CATALOG  AVAILABLE 


Givst  full  d*«criptton  of  torvicM  providod  ond  lomo 
portmonf  dotign  contidorofieni  in  wiing  fibrowt 
motoriolt.  Writs  Dopt  E 


SPECIALTY  FIBRE  PRODUCTS 

electrical  insulating  materials  and  boards 

DUROIDS  •  SHOE  PRODUCTS 


MOLDING  AND  LAMINATING  PLASTICS 
BoatdJ  •  Blanks  •  Pte  shaped  Preforms 
High  Strength  Molding  Compounds 
Laminated  Pti^ics 


COMPLETE  FABRICATING  SERVICES 
ON  FIBROUS  MATERIALS  AND 
LAMINATED  PHENOLICS 
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(  u<  I  hri-jJinit  l>«  pi 


Shipping  Dvpi. 


please  call  the  NEW  NUMBER 
at  WILLIMANTIC 

CONNSCTICUT!” 


, . .  and  got  fastest  fastener* 
service  from  this  modern, 
high-production  plant 


Save  lime  ami  '.'wrong  numbers"  by  chang¬ 
ing  )  our  rcc'urdi  Mou  Co  the  adiircM  of  Amer¬ 
ican's  new  main  plant  and  home  oAice 
This  high-proilurtion  operation  .  .  one  of 
the  most  modern  in  the  screw  industry  .  .  . 
IS  etjuipped  and  staffed  to  raise  American 
quality  and  service  to  new  high  levels,  both 
in  American  Phillips  Kecessed-llead 
Fasteners,  and  also  slotted  products.  >X  hal- 
ever  It  takes  to  make  belter  screws.  Amt  rican 
has  It  at  Willimantic' 

Photos  at  the  right  give  you  a  good  picture 
ot  Amcritan's  present  position  on  deliveries. 
S»i  lor  either  Phillips  or  slotted,  mark  your 
order  .Irnmcuv  .  .  .  and  shoot  it  to 
VI'illimaniic 


AMERiCAN  SCREW  COMPANY 


S03  Slaghanton  tld*. 

Oatroll  7 
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SILVER  MIKE 


MICA 

CAPACITOBS 


CAPACITORS  •  VIBRATORS  •  ANTENNAS  •  CONVERTERS 


Now  you  con  q*t  the  ioin*  dtpondobility  thot 
hot  mod*  C  D  I  fomous  in  •n9in»crin9  circint 
th«  world  ov«r.  on  o  twtnty  four  hour  dniivnry 
bosis.  TH«  dnmond  for  Silver  M<k«  '*  Mtcos 
through  the  yeors  hos  been  so  Qieot  thot  every 
eiponsion  progrom  hos  proved  msuMicient  bvt 
with  the  completion  of  our  lost  eiponsion  pro 


grom  we  Ore  mokinq  ovo'loble  the  entire  Provi 
dence  plant  eiclusively  to  the  production  ol  the 
fomous,  reiiobie  C  O  line  ol  Silver  Mike  '* 
Mkos.  Ol  course,  in  addition  to  the  new,  im 
proved  delivery  stondords.  you  still  get  these 
Other  leotvres  that  hove  mode  CDs  Silver 
Mike  '*  Micos  so  populor 


Ixtro  hoovy  tilvor  ceotlng  Ihoroyghly  bondod  to  mica  results  in  a  uniform  ond 
low  copocity  temperoture  coefficient  (-f  002%  per  degree  C)  eicellent  retrcKe  chor 
octensticsi  procticolly  no  copocity  drift  with  time. 

Molded  ill  low-lott  red  compoond  —  results  m  on  eRceptionolly  high  O  |3,000  to 
S.OOO),  fiaed  electncol  chorocteristics. 

Woa  impregooted  —  results  in  o  humidity  proof  copocitor. 

Silver  Mike  *  Mico  Copocitors  ore  ovoiloble  in  300  ond  SOO  V.O  C  .ond  in  copocities 
from  .000001  to  .005  mid  ot  stondord  toleronce  of  ^5%.  Silver  Mike  *  Micos  con 
olso  be  supplied,  on  specioi  order,  to  toleronces  of  ^3%.  ^2%  ond  ^1% 


brooklme  and  Worcester,  Moss..  Providence, 
I  I.:  Indionopolis  Ind.,  ond  subsidiary.  The 
Rodiorl  Corp  ,  Cleveland,  Ohio. 


Your  inquiries  ore  invited.  COtNiil  OUiillft 
ElPCTtiC  COtPOtATiON.  Oept  K  7-0,  South  Plom 
field.  New  Jersey  Other  plants  in  New  iedford, 


FOR  A  CONSTANT  LC  PRODUCT  .  FOR  DEPENDABLE  RESULTS 
.  FOR  UNRIVALED  PERFORMANCE  .  .  SPECIFY  C  O! 
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1  I  '  AKiiit  ihe  «>nU  liniiiinK  Jac- 

l  ^  j  lor  III  (  (irninK  Mt-ialli/fd 

I  (ila^s  liuliKianto  o  that  thc> 

laiiiuii  Ih- ilcMKnixl  lo  oiH-ralf 
niiiih  ht'low  M)  McKaryilrv 
Aiuic  troiii  that,  |u«i  ^i\i-  u%  >our  sikh iliia(ion«  amt 
(  orniiifi  riiKinrcr^  will  i|iiukl>  ilt-MKn  and  send  sou 
sanipirs.  Oiue  approseii,  iht's  lan  Sv  easily  dupliialesl 
lo  surprisinKis  close  tolerances  on  a  production  tiasis. 

^X  hen  s|srcial  liming  characteristics  or  convenient 
leriiiinalinK  areas  in  inductances  with  line  turns  are 
desired,  sariahle  pilch  coils  are  easily  supplied. 
Ihiuhle  pilch  windinyts  are  asailahle  lor  r.l.  trans- 
loriner  or  induclise  coupling:  pur|sos<-s.  t  he  conduc¬ 
tor  width  mas  esen  he  miKlilied  to  gise  you  distrih- 
uied  parameters,  leaps  hetween  turns  can  sary  Iront 


as  little  as  IIJO  to  as  much  as  one-eiythlh  ol  an  inch. 

i’lxed  tuned,  permeahility  tuned,  or  |>ermeahilitv 
tuned  inductance-trimmer  comhinations  can  he  sup¬ 
plied  w  iih  appropriate  (sowdered  iron  cores  and  con- 
senient  mountinK  hushinyts.  Assemhiy  can  he  made 
by  consentional  methiHls. 

(  orninyc  Inductances  otter  many  s|H-cial  adsan- 
tages.  High  ieni|serature  stability  due  to  low  expan¬ 
sion  ccK-tticient  oi  the  glass  coil  lorm,  and  the  low 
tem|>erature  coetticient  ol  the  dielcxiric,  results  in 
negligible  drilt  characteristics.  .Minimum  allowable 
Q  IS  I  Ml.  I  he  smcMsth  glass  lorm  assures  noiseless  tun¬ 
ing.  Kuggcxl  and  durable,  they  can  stand  rep>eated 
handling  Assc-mbly  costs  are  lower.  VX'hateser  your 
inductance  rcxpiiremenis,  (  orning  engineers  tan 
help  you  VS  rite  lor  luriher  inlormation  today. 


I 


CORNING  GLASS  WORKS 


IIM  IHONU  SAl  I  s  1  MI^M 


GSIs 


CORNING,  N.  Y. 


IIIILlUtI  lUSSUlf:  ilNCTUieCS*CAHCIIIIS  •  IISIIIIS  •  AISI I  ClinCTE  UlC  ¥  TEiniSiM  HIE  ILIIIS 
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S-POLI  A  4-K>U 
•TO"  TYM  MlAY 

Thu  mrdiuin  power 
rtUy  if  fupplieti  with 
coaixt  frrfniirinenif  up 
•o  4'pole  (h>uhl«  thruw. 
Stfodfril  tilvcr  cuoiatu 
rated  at  1 5  amperet  (or 
24  *ulta  IX^  or  1 10  vuitt 
AC  nuo  inductive  Coil 
rating  2.4  want  up  to 
112  vollf  IXJ  and  10.4 
voll-amperea  up  to  240 
voita  AC.  Duneniioni  4- 
poU  2-I/4'  a  l-?/8'  1 
l^/f.  4pole  21/4*  I 
l-T/*'  ■  2-5/16*. 


I  Of  4iim{4|i  t( 

ltd  tht%<  .iiut  other  \llit4l 
Heljxh.  N^riii  ttir  ijttHt 


ALLIED  CONTROL  COMPANY,  INC 


2  EAST  END  avenue  NEW  rORK  31  NEW  YORK 


"AS"  TYK  RELAY 

Thit  tinall.  Iighi-weiehi  po¬ 
wer  relay  la  lupplieu  with 
tingle  or  diHihle  throw  rontani. 
Standard  tilver  contaett  rated  at 
4  amperet  for  24  voitt  IHJ  or 
1 10  vuitt  AC  ni>o-inductive. 
(^il  rating  1  wan  up  to  94 
vollt  IX'  and  5.4  voli-amperet 
up  to  2  50  vollt  AC.  Diroeo- 
tiunt  15/8*  a  1-4/8*  a  14/16*. 


NEW  RELAY  GUIDE 
TKii  new  foldtr  ihowt  24  imoH. 
compoct  Allied  Reloyi  with  a 
corelully  dftolled  toble  of 
chofOCtRf  tt*c»  ond  »pecif«CO- 
t.on».  Write  fer  YOUR  fr 
copy  todoy 


Thit  all-purpoic  power 
relay  it  tuoplied  with 
tingle  or  oouble-throw 
contacts.  Molded  insula- 
lion  throughout.  Slandaid 
tilver  contacts  rated  at  14 
amperes  for  24  vollt  DC 
or  no  volts  AC  non-in¬ 
ductive.  Coil  rating  of  2.4 
watts  up  to  112  volts  DC 
and  4.4  volt-amperes  up 
to  240  volts  AC.  Dimeo- 
tioos:  1-7/8*  a  I-I5/52* 
a  1-5/8*. 


Tlies(‘  Th 


et 


ALLIED  POWER  RELAYS 

FROM  SINGLE-POLE  TO  FOUR-POLE 

TYPIFY  ALLIED  VERSATILITY 
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STITC 


m  A  COMPACT,  - 

ro  poirfR  Kow 

Dpovfo  wiwy  If*  ifipv^^f 


rJ/  TV-ASTK  film  and  sheet  are  "taking  over"  where 
J:  protection  from  moisture  or  chemicals  is 
vital.  Shop-windows  feature  plastic  rainwear. 
Acid-proof  work  garments  shield  from  noxious 
liquids.  Packages  are  plastic-sealed  against  damp¬ 
ness.  Moreover,  plastic  wallets,  handbags,  nov¬ 
elties  of  all  types  are  pouring  off  production  lines. 

Millions  of  yards  of  plastic  material  are  being 
sealed  and  stitched,  with  electronic  heating  doing 
the  whole  job.  Certainly,  here's  a  steady,  grow¬ 
ing  market  for  h-f-heating  equipment . .  .  and  just 
as  surely,  you  want  your  share  of  this  important 
business. 

Build  your  circuit  around  General  Electric's 
great  GL-592  power  tube!  Its  special  suitability 
for  the  work,  its  reliability  and  "toughness",  are 
industry -demonstrated.  I'he  tube  carries  sub¬ 
stantial  plate  ratings.  For  still  more  power,  a  pair 
or  two  pairs  may  be  used  without  undue  increase 
in  cost  of  the  equipment.  Frequency  range  is 
high.  The  tube  is  exceptionally  efficient,  with 
conversion  efficiencies  above  70  percent  the  rule 
in  well-designed  circuits.  Cooling  offers  no  prob¬ 
lem,  merely  calling  for  an  H-inch  household-type 
fan  or  a  small  and  inexpensive  pressure  blower. 

.\mple  tube  stocks  are  available,  along  with 
sockets,  grid  connectors,  and  finned  anode  con¬ 
nectors.  Specify  and  install— there'll  be  no  inter¬ 
vening  delay!  You  owe  it  to  yourself  as  designer 
or  builder  of  h-f-heating  equipment  to  study  the 
economical  GL-^92's  application  in  your  circuit. 
G-E  tube  engineers  will  he  glad  to  assist.  Phone 
your  nearby  G-E  electronics  office,  or  wire  or 
write  Electronics  Department,  General  Electric 
Company,  Schenectady  f,  Mew  York. 


GL-592  POWER  TRIODE 

Study  tiMs*  SUflRIOl  G-E  dttifi  fMttmsI 

0  A  on«-pi#c«  gropMt*  anod«,  witfi  no  wold*,  occ«ntt 
tubo'ft  mochonkol  »trongHi.  Zirconium  cooHng 
providot  •■cullont  hoat-rodioting  proportiot  ond 
Kolpt  maintain  bigh  vacuum. 

0  largu-diamator  anodu  lead  it  iturdy,  alto  makat  for 
low  inductonco. 

0  Th«  Gt*S92  hot  o  combinad  toal-ond>anodo*tof* 
minol  of  unit  contfrvetion.  No  comontad  cop  or  tcrow 
<onn«ctiont  ora  utad.  Good  for  tfi#  Ufa  of  tfia  tubal 

0  Filamont  laodt  ora  toUdly  brocad  for  grootar  intomal 
itronglti. 

0  lorga>diamatar  G*E  cup  tooh  of  motching  matol  ond 
glott  footura  oU  torminok. 

0  Cutamol  laodt  ond  took  ora  itlvar'plotad  for  battor 
conductivity. 

RATINGS 

clast  C  Pewar  AaiplHiar  aad  OscMatar 


Eiiomonl  voltaga 

10  « 

Filomont  currant 

5  oinp 

Mom  rotingti 

CCS 

ICAS 

d>c  plota  voltogo 

3,500* 

3,500  « 

d-c  grid  vottoga 

-500  » 

—  500  « 

d^  plota  currant 

350  iiKi 

350  wo 

d-c  grid  currant 

50  wa 

too  mo 

plota  input 

670  w 

1.000  «• 

plota  ditsipotlon 

200  » 

300  m 

Typo  of  cooling 

torco6-a<r 

Eroguoncy  at  moR  rotings 

150  me 

GENERAL 


ELECTRIC 

•oo-dsa 
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is 


ARC  COMMUNICATION  AND  NAVIGATION  EQUIPMfNT 


5,0H»1  OfNt»MO» 

Signal  Gener"*®" 


f^ewest  in 


Checks  on 


#  24  Ome*  coertes 

#  l«H  ce*»*er  r>ght  on 

Phose  locoliter 

#  leH  ceitie*  on 

An>(>jilw4e  iocohier 


•  OniAt  course  sensitivity 

•  To  from  and  Ttogolorni 

operotton 

•  Alt  necessory  quontiletive 

Lench  tests 


BSM  Use  the  H-14 
for  Testing  Omni 
Receiving  Units  in  Aircraft 
. or  on  the  Bench. 


micAowAvr  rrsr  srr  . . .  r 


Un-  rvjx'  II  11  GclKT.ltDr, 

Ills  IIS  vcics  priividos  a 

Nt.iiid.ird  MUii.il  soiirn-  lor  tlio  r-oin- 
plflo  tfstihi;  ol  \  IlK  airlM>riK' 
oiiiiiir.iiii;<'  and  l<Kali/ir  rofci\iTS 
III  aiuiatl  Ol  on  tlic  Ih'ikIi.  It  pro- 
vidis  tor  l^■^lln^  oinni  c-onsscs, 
pins  It'll  icnltT  rii;lit  cliffltNon  Imfli 
aniplitndi'  and  pliasc  I(h  .ili/i-rs.  Air- 
(lalt  inav  Ih-  ilii-tkt'tl  out  tpiltklv 
anil  at  t  nialflv  (list  Ix'lorf  take  oil. 
Ill''  output  lot  lamp  ilii'iks.  I  volt 
into  .*>2  olini  lint-  and  loi  Im-ikIi 
(lii-iks.  II  Ili.tMKi  initroMilts.  I’ro- 
Msion  lor  I'Vli'in.d  von^'  or  ollifr 
modulation.  M''  output  .isailalili'  lor 
Im'Iii  li  m.iinti'iiaiit  I'  aiitl  tioiililc 
slnK'tm^. 


I  i•rttrr  (ti. 
It  Ihr  H  l> 


iJ  frrqucnc' 


«>f  Mn.til  iiiiitN  uhith  i  .in  coin- 

Inniit  (ti  |ttovi«lf'  tlu*  r('t{Uir<'sl 
v\  hi  tint  it  U  ihr  1  (tiiiivrr  I  'Ir.ifisinit 
l<  r  iiist.ill.ttion  111  .1  2{>I.u<* 

Ixiuoptir.  Ml  .1  \  lit-si'iMT  2  Transmit 
t<  t  \  ill  Omni  lustsill.itioii  (70 
in  l.«ic*  r  2  <'ni;inc'  airii.ift 


'  Kadio 
Corporation 

Boonton,  N.  J. 


\iM  r.ift  It.ulm  <  tM(v>t.ittt>n  in.innf.ii 
tints  1  I  .iiitl  \iU  .infMitiK'  itMiimnnu.i 
ti'tii  .iiul  ii.i\ ic.itmn  tipnnmtiits  .ill 
<  \  \  l\|M  <  fititu  ittti  for  stiittlnlttl  ail 
l.lllKf  tiM'  tif  |>i|  lliosi  \s|k>S«  tVjSi  t't 
tU  me  its|mt«-\  ,1  Inv^ti  tl«  1411-1*  ut  *r«  ii.tlnl 
ll\  .itiil  jHifnim.iiKt  I' «|ui|Hn<‘nt  itnisists 


Oependob/e  £fe<fromc  fqvipment  Since  1928 


WRITS  TODAY  for  descriptive  bulletins  on  any  of  these  instruments 

Juh.  1950  — ELfCTRONiCS 


-iS'S 


PICTURE  TUBE  CONES  OF  U*S*S  IZ-TV 


REDUCE  WEIGHT,  HELP  CUT  COSTS 


PliBLIf  demand  for  bi^Kor  and 
l)etter  television  at  low  pri(v  has 
hrouKht  manufactunTs  face  to  face 
wit  h  n<‘w  problems  in  n-dueiiiK  weight 
and  holding  down  set  i'ost.  And.  like 
so  many  other  industries,  U-levision 
has  tunusl  to  StainU-ss  SUsd  to  solve 
this  problem. 

A  iM'w  grade  of  U  S  S  Stainli>ss 
Ste<*l,  known  as  lI  S  S  17-'PV',  has 
l»<en  developisl  es(M><-ially  for  this 
Udevision  application.  Having  an 
appropriate  cis'Hiident  of  expansion, 
it  p€*rmits  fusing  of  the  faia'plate  and 
neck  to  the  metal  cone  with  a  stning 
air-tiyht  .s«*al. 


By  using  U'S'S  17-TV  instead  of 
gla.ss  for  the  conical  He<-tion  of  the 
picture  tuh**,  you  can  cut  the  weight 
of  this  key  part  over  one-third.  The 
result  is  im{s)rtant  savings  in  han¬ 
dling,  shipping  and  packing  costs. 
The  tulie  can  Is*  shioped  installed  in 
the  receiver  with  little  danger  of 
damage  in  traasit. 

In  addition  to  its  light  weight, 
other  inherent  advantages  of  Stain¬ 
less  make  important  contributions 
here.  Its  strength  enables  the  tula* 
to  witlistand  extreme  pressunw  and 
reduct'S  breakage  hazards.  Because 
gla.ss  area  is  held  to  a  minimum,  and 


because  of  the  prot»*ction  providcKl 
by  the  Stainless  Steel  coni!,  hazania 
of  implosion  are  minimizcsl  — in  tulie 
manufacture,  in  installation  and  in 
siTviie.  The  U'S'S  17-TV  cone  pi-r- 
mits  tiu*  use  of  a  flawless,  smtsHh 
glass  fate,  thus  resulting  in  cleatM-r, 
and  shar|H*r  pictures. 

Whether  you  manufacture  or  use 
cathode  ray  tutu's,  investigate  tlie 
possibilitii's  of  U'S'S  17-TV  Stain¬ 
less  Su>el,  developf!d  especially  for 
the  television  industry.  Like  all  other 
grades  of  U  S'S  Stainleas,  it  is  made 
to  give  you  the  finest  possible  per¬ 
formance. 


ASFIICAN  STEEL  1  WItE  (OMAASr.  (lEVElANO  •  (AINEdE  Ill.MIS  STEEL  (OlfOIATION.  flTTSlUiCH 
(OLUMIIA  STEEL  (OSPANT  SAN  FIANCISEO  ■  NATIONAL  TUIE  (OSAANT.  PITTSIUKN  •  TENNESSEE  COAL,  IION  t  lAILIOAO  (OSAANT.  IIISINCNAH 
UNITED  STATES  STEEL  SUAALT  (OSAANT  WAIENOUSE  OISTIIIUTOIS.  (OAST  TO  (OAST  ■  UNITED  STATES  STEEL  EIAOIT  (OSAANT,  NEW  TOII 


tfcs 


U*S*S  STAINLESS  STEEL 

SHEETS  •  STRIP  •  PIATES  •  MRS  •  RIllETS  ■  PIPE  ■  TUUS  •  WIRE  •  SPECIAL  SECTIONS 


UNITED 
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■ 


BENDIX-SCINTILLA 

ELECTRICAL  CONNECTORS 


HAMILTON  STANDARD^d 
FAIRCHILD  rely  on 


I IN  <iiu'  III  (he  retjuircniciUN  Net  Inn  M.ifiiiltiid 
>t.t(ul.irtl  .Mill  l.iirihilil  III  (hvir  M'leilion  ul  i'i|uipiiii'ri(.  I  he  iiist.ill.i- 
linii  111  lleiiiliN  'iiiiilill.i  eleiiru.il  iiiniieiUirN  in  vil.il  liriuilN  ot 
I  i^niiliiin  ''(.iiiil.inl  prupellerN  is.  then  tore,  .1  irihuie  to  .1  line  proiluit. 
W  hereser  iirniilN  niiiM  he  .irr.ui^eil  10  loiiiieil  .iinl  iliMonncit  mkIi 
e.iNf  .Mill  leri.itiiiN.  HeiiiliN-hiiiilill.i  is  the  ihoue  Keiiiemher  th.M 
»heiu'\i  r  (lu  re  in  no  loniproiiiiNe  nn  i(h  i|u.ili(\,  it  p.iNN  (o  Npeiili 
heiiiliv  ViiKill.i  eleitiu.il  lonneitorN  —  the  liiUNt  inotieN  i.in  huN  ! 


CHECK  THESE  ADVANTAGES 


proof 

Rodio  Quiof 


Eoty  Afttombly  ond 
OiftOttoml>ly 


Eowor  Portt  fhon  ony 
othor  Connoefor 


Sin9lo-pioco  Intorft 
Vibrofioo- proof 
LigMwoight 

High  Intulotion 
RotiAtonco 


No  odditionoi  ftoidor 
rogotrod 


Approvod  A-N  towreo 


U  t  ilt  t-ur  \ults  Drp./iltrit  III  for  JrluiltJ  itifot  mulioti. 


SCINTILLA  MAGNETO  DIVISION  of 

SIDNEY,  N.  Y. 
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More  thaa  likely., 
if  you  can  dig  up 
New  Ways  to 
make  it  do  more  ^ 
for  your  tustomers 
...by  COUNTING 


Dig  deeply  into  this  million-dollar 
question:  "How  could  my  product  in¬ 
crease  its  usefulness  and  sales  .  .  .  hy 
counting?"  And  you  may  well  uncover 
a  new  and  distinctive  merchandising 
appeal  that  will  set  your  product  apart 
from  competition  ...  as  so  many  manu¬ 
facturers  have  done. 

It's  as  simple  as  this:  If  your  product 


is  mechanically  or  electrically  operated, 
then  it's  definitely  worth  a  search  to  see 
if  there's  hidden  sales-treasure  buried 
there.  This  can  be  quickly  determined  by 
some  fast  spade-work  done  by  a  Veeder- 
Root  engineer,  paired  off  with  your  de¬ 
sign  engineer.  And  the  digging  can  get 
under  way  .  .  .  any  time  you  tay. 


Veeder-Root 


QQQCIQQCIS 


Writ*  *•€  "Ctiiw— I  which 

chowt  *11  iyp««  uf  V  R  electrical* 
mechafiical.  and  manual  cuuncera  .  .  • 
atandard  and  tpecul. 


VECItl  IIITIliC  .lAITFIII  2,  Clll 

tm  C^ms4iM  Veeder-Root  of  Canada. 
I.td  .919  Sc  j«met  Street,  Montreal  S 
Im  Oreaf  Brttmtm  Veeder-Rooc  Ltd  . 
Kihpindie  Road,  Oundee,  Scotland. 
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MEANING  OF  i /-lyyiJ ILILJ  SELENIUM 
IN  BRADLEY  RECTIFIERS  FOR  HIGH  POWER  USE 


Selenium  retiiher  performance  —  aging, 
stahiliry,  and  rating-per-space  factor  —  is 
based  (u  a  larf(c  extent  iiiion  the  quality  of 
selenium  used.  The  purer  the  selenium,  the 
better  the  rectifier  performs. 

I'herein  lies  the  importance  of  the 
Hrailley  sacuum  priKess  to  tsery  user  tif 
rectifiers.  I  hrough  this  exclusise  priKess. 
sse  renuise  impurities  in  the  raw  selenium 
and  present  contamination  during  manu¬ 
facture.  Only  Hradley  rectifiers  base  the 
advantage  of  this  unique  type  of  quality 
control. 


Besides  offering  maximum  rating  per 
space  factor  and  consistent  uniformity  of 
rating,  Bradley  power  rectifiers  provide  an 
unusual  margin  of  safety  against  over-load¬ 
ing.  One  manufacturer  reported  that  he 
was  able  to  eliminate  costly  over-voltage 
protective  devices  upon  installing  Bradley 
power  rectifiers. 

Bradley  rectifiers  are  available  for  every 
power  conversion  purptisc.  Our  engineers 
are  always  available  for  consultation.  In¬ 
vestigate  Bradley  vacuum-processcxl  recti- 
hers  for  your  next  application. 


SELENIUM  RECTIFIERS  •  COPPER  OXIDE  RECTIFIERS  •  PHOTOCELLS 


BRADLEY  LABORATORIES;  INC. 

82  MEADOW  STREET,  NEW  HAVEN  10,  CONNECTICUT 
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Avoilobl*  in  mx*s  from  5*  to 
1  2*.  S«nd  for  liloroture  giv¬ 
ing  complol*  tochnicol  and 
mechanical  information. 


enclosure)  which  magnetically  and  physically  encloses  the 
entire  magnet,  thus  reducing  to  an  absolute  minimum 
the  external  magnetic  field  which  is  so  prevalent  and  bothersome 


in  the  ordinary  type  of  construction. 


THE  ROLA  COMPANY,  INC.  - 

DIVISION  Of  THB  MUTfR  COMPANY  .  2530  SUPiRIOR  AViNUE  •  CLEVELAND  14,  ONIO 
EXPORT:  AD.  AURIEMA,  INC.,  19  RROAD  STREET.  NEW  YORK  4,  N.  Y.,  U.S.A. 


a  Belden  Cord  Means 

+  SAFHY  and  APPEARANCE 
+  QUICK  ASSEMBLY 
+  FEWER  REJECTIONS  c 
+  LONG  LIFE  IN  SERVICE 


B#tdm  FnKtn#rred  Cordt  give  you  real  Plus  Values  because 
thev  are  engineered  to  vour  product,  complete  with  molded 
plugs  or  conneiiors  They  are  built  far  abos'e  minimum 
standards,  to  gne  vour  produit  a  chance  to  operate  without 
cord  failure  and  to  maintain  vour  customer's  good  will 
All  fViden  Cords  are  factory  tested  to  eliminate  cord  grief 
'  eitra  assembly  operations  rejections  eitra  cost  Investi* 
gate  Helden  (.'ords.  iixlav  VC'nte 

Belden  Manufacturing  Company 
46*>  VC'  \  an  Huren  Street 
Chwago  44,  Illtnoia 

CORDITIS  FREE  CORDS 

Belden 
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Senior  VoltOhmyst*  ; 

reading  pealr-#o-pealr  voltages 

ONiY  562*®  :zv;: 

Includes  direct  probe  and  cable, 
dc  probe,  ohms  lead,  and  ground  lead  ! 


TEN  WAYS  BETTER! 

1.  Reads  peok-lo-peok  voltage*  directly 

2.  Has  greater  over-all  accuracy 

3.  Reads  down  to  0.1  volt  (1.S  volts  full  scale) 

4.  Reads  up  to  1500  dc  volts  full  scale 

5.  Measures  resistance  from  0.1  ohm  to  1  billion  ohms 


6.  Has  7  non-skip  ranges,  for  both  ohms  and  volts 

7.  All  scales  increase  in  3-to-1  ratio  (approx.) 

8.  Ho*  wider  flat-frequency  response 

9.  Better  stability  with  line  voltage  fluctuations 

10.  Provides  greater  convenience  due  to  small  compact 
sire  and  new  slip-on  type  probes 


TheVi  V-97A  has  a  ran)(cof  usefulness  extending;  hesond 
that  of  any  other  instrument  in  the  held.  Its  quality,  de¬ 
pendability,  and  accuracy  make  it  a  true  laboratory  instru¬ 
ment;  It  is  exactly  what  is  needed  for  television  in  the 
design  laboratory,  factory,  and  service  shop. 

1  he  new  Senior  VoltOhmyst  measures  dc  voltages  in 
high-impedance  circuits,  even  w  ith  ac  present.  It  reads  the 
rms  values  of  sine  waves  and  the  peak-to-peak  values  of 
complex  waves  or  recurrent  pulses,  even  in  the  presence 
of  dc.  Its  electrtinic  ohmmeter  has  a  range  of  ten  billion 
to  one. 

Like  all  RCA  VoltOhmysts,  it  features  high  input 
resistance,  electronic  protection  from  meter  burn-out, 
zero-center  scale  for  discriminator  alignment,  molded- 
plastic  meter  case,  a  1 -megohm  isolating  resistor  in  the 
dc  probe,  and  sturdy  metal  case  for  good  rf  shielding. 

An  outstanding  feature  is  its  usefulness  as  a  television 
signal  tracer  .  .  .  made  possible  by  its  high  input  resist¬ 
ance.  wide  frequency  range,  and  direct  reading  of  pieak- 
to-peak  voltages. 

For  complete  information  on  the  new  RCA  \X'V'-9'.A 
Senior  V'«>ltOhmyst,  see  your  RCA  lest  Fquipment  Dis¬ 
tributor,  or  write  R(. A,  (Commercial  Fngineering.  Section 
C42Y,  Harrison,  New  Jersey.  -ii-.  i  «  rvi  im 


TK«  WV-97A  pgoii  to* 

p*oE  vo(*OQ««  d«r«ctiv  H»nc*.  it 
4wtch>T  provtoM  wifoPmoFiOA 
»*«sFial  for  80r«K«tQ  TV  f«c*ivor» 
wiBi  pv!««-typ*  wavgformi. 


tT'f 

^  •t*«* 

I  RIAA 

lj 


SPECIFICATIONS 

DC  VoffiFtotor; 

6«YBn  CBistinwow*  Ronget . 

. Ota  1  5,  5.  IS.  so.  ISO. 

SOO.  ISOO  voHs 

Inpwt  RetitfoncB  (inclwding 

1  megohm  in  dc  probe): 

All  rOFtQBt . 

Sofsiitivity  for  I.S  welt  range . 7.3  megehms  per  velt  1 

Overall  Accirrocy 

1  AC  Veftinetor; 

Feerteen  Centinweut  Ranges:  1 

Peob-to-peali  valves  .  . .  • 

1400.  3400  volH  1 

RMS  volust . Ota 

I  S.  S,  IS.  SO.  ISO.  SOO.  1300  veHt  | 

Inpvt  Resistance  and  Cepacifancs  with  direct  caMe;  1 

I.S,  5,  IS,  SO,  1  SO*velt  ranges . 0.63  megehm  shunted  I 

bylS;ial 

50O*veH  range . 

...  1 .3  megohms  shunted  by  65  .m  I 

1200-veH  ronge . 

...  1 .5  megohms  shunted  by  SS  m  f 

Frequency  Respense: 

1  With  WO-216  Direct  Rrebe  end  Cable . within  '^S%  frem  1 

30  cps  to  3  Me 

Overall  Accuracy . . 

Ohnwneter; 

Seven  Centinueus  Ronges. 

Center  Scale  Values . .  •  • 

0  1.  1,  10  megohms 

DenenstoM  7 Vs"  high;  S'/e" 

wide;  3V4''  deep 

Avoiiab^  Accessertos: 

wo- 364  Oyst^  Rr»b«. . 

1  WO-2i9  High-Veltage  Rrebe  and  Resistor  WO*206  te  extend 

range  te  S0,000  veils. 

Available  from  your  RCA  Test  Equipment  Distributor 

RAD  to  CORPORATtOM  of  AMERICA 

rt»T  KQuinntm  MAmmiBOM.  m.j. 
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CARBOLOY  COMPANY 


i  announces 

Special  Metals  Division 
i  to  pioduce  G-E  ALNICO 

H  Al  l.  i)K  (”;irlM)l(»v  ('iimp.my’s  ('arboloy  ('ompauy.  welconu's 

£  \  tit  luutiil  “know-how”,  ami  applii’ahit*  this  addition  to  its  line  ot  s|)eeial  metals 
H  laeilit ies  are  Udn^;  made  available  lor  mass  It  antieipattnl  that  tlie  streamlining; 

H  priMlnetion  ol  Alnieo  |H*rmanent  maj'nets.  and  eonversion  of  nwessary  faeiliti»?8  will 

H  The  pioiuH-r  in  the  development  of  eeim‘nt»*<l  In*  eompletetl  at  an  early  date. 


LOOK  to  CARBOLOY 

for  the  finest  in  special  metals 


so 
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Electronic  Engineorini  —  l.ifr  ra<  1 

am)  <‘IIII'0|II||  1«*.|  ".rl  I  Jin-klli)!  SuiXTiiir 

a"<*inli|«'<l  'lanilani  un<lrr 

laltii  I'lifilcimfr  I'niiititions  to  deliTiiiinc  if 
malrnal  mri't'*  iiiiniiiiiini  ris|iijr»*iiiriit^. 


To  {Uird  l|iinst  <'<>iilainiiialii>ii  l>\  Iirn 
liitinraiil*,  Siifirriiir  lulling 
tliiiriiii^lily  ilf(:r«*a'r<l  lirliirp  path  a 
iiraling  <>|irrali<in. 


to  you  .  .  .  hut  wlu'thrr  th«-v  arc 
or  iio|  one  tiling  i-<  >^urc.  If  vou 
U'c  Scamh^s  or  I.ock'cam*  <-alli- 
•xlc-i  in  vour  pr<Mlurt  a  SujK'rior 
IuIm-  i-  availahic  to  do  a  Su|M'rior 
joi>.  Our  rc-carch  and  ciiftinci-riiif; 
fai-ilitic-*  arc  ready  at  all  liinc'»  to 
help  Holve  your  tiihing  prohlenis. 

Kor  more  information  about 
Su|H'rior  I'lihinp;  and  its  fMis-ihle 
place  in  vour  o|MTalion  Hrite  to 
Su[»*rior  TuIm-  (!o..  (lerman- 

town  Ave.,  Norri'liovn.  I’a. 


•  >u|M-rior  s  pioneering  in  tuhing 
techiiolojtv  i«  coii'tantlv  at  uork  to 
hritij;  eleclronii-  manutaclurer'i new 
development'  —  to  help  them  pro¬ 
duce  Is'tter  eipiipnient.  fa-ter,  at 
hover  co'ts.  Newc't  of  tlii-'c  im¬ 
provement'  i'  the  inteural  tahU-d 
rouiicl  l.oek'iMm*  eathiMle.  It  i' 
de'iuned  to  eliminate  a  welclin^ 
o|H-ratioti,  cut  a"emhlv  time,  and 
prov  ide  'iiperior  [lerformani  e. 

I’he'i'  integral  tahiH-d  round 
l,o<  k'eam*eathiMle'  mav  iM-valuahle 


Part  of  inspection  procedure  <• 

'earn  Nickel  tiatluHlr'  as  they  i 
the  prcHhic'tion  iiiaehine.  faeh 
niii-t  iindi-rKci  many  ri(;id  te-t' 
lieiiig  appriivc'l. 


Which  It  Tf*«  For  Your  Product 


SEAMLESS  ...  7  fhe  tine't  tiilie«  that 
can  fie  made.  Standard  priMiiietioii  i« 
to  .121"  on.  inclii'ive.  with 
wall  thn  kiie'-e-  id  .Ottl'/'jo  .IHI.'i”. 
t!ath<Mle«  with  lar;;er  iliameter'  and 
heavier  wall-  will  Ice  produced  to  eiio- 
tomer  'iiei  die  alion. 


CKSEAM*.  .  .  ?  PrcKlmed  di- 

roni  tliiii  nickel  allov  'triii'toek. 
>  .  ItttI"  0.1).  ill  'tatidard  len;;th 
d  ll..'>  mm  to  f2  mm.  Koiind. 
cilar  or  oval,  cut  to  'iiecilii-d 


*Mfd  under  U  S  PotJ  —  St/PfOlO#  TUBC  COMPANY  •  f/ettrooK  Prodvttt  for  eapor)  through  Dnvor-Harrit  Company,  Horruon,  Never  Jortoy. 
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I.r  rilN'NA  ROIOR 


.!,•  I.v  All, 


(  )lii(i  Itirns 


■p  MunU' 


lliroui;ii  a  > 

are  msulalni  and  t«'<l  liy  NaKar 

41)0  etlni()«-«{  \iiul 


HO'''** 

..a 


,  "  ,r.f" 

•  S>'*‘*"* 

..C0.0.09N- 


.iiilfniici  to  iIh-  I  <>iiip.i\<<  |H)iiil  wlii-tp  inlrrferpncp  is 
l<‘fi*<l  •ii«l  r<'(r|)ii«>n  is  Ix-sl. 

It  is  <l>'si(in<'<l  iiiid  l>iiilt  to  o|M-rtitr  for  ><Mrs  <-\|h>s('(I  to  r<iin.  snow 
fiixl  slcrl  I'or  this  rin{i!«-»l  srrvi»p.  1  oin|>oiii-iils  ore  i.ircfully  trslrtl  hikI 
s*'|pi  l*-<l.  N<il\iir  t(K)  pxlmilrrl  vin>l  tiiliiiiu  is  used  in  llip  rototor  unit 
for  motor  Ir.ids  Im-<  <iiis«‘  of  its  Mi|M-rior  rrsistomr  to  wp.itlirr. 

Nell  Stir  KM)  idso  litis  iiniforiidy  sii|M-rior  rt’sistiiiii  e  to  oil,  and  is 
tipproM'd  for  1  oiilinnoiis  ofipriilini;  leinix-riiliircs  of  lOl  C'.  I’rompl 
di-lisprii's  (till  1h-  imidp  rillipr  from  a  iwtirlix  w lioli-s.iler  s  stork  or 
from  our  own  l  ull  f 'nderwrilrrs  r(‘|M>rl  on  r«-i|ups| 


THE  national  varnished  EI0DUCTS 


Tsisphon* 

ttolnrav  7  1100 


CobI*  Addr»%% 
NATVAR:  Rahway.  I 


•t^  t  ; 


ELECTRONICS -7uty,  /950 


411  \(‘iii's  <1  sliindiinl 


i  iiipliiv  N'k  ki'l  Itir  aliiKisI  all  its 

parts 

III  adilitiiiii  to  piiri'  Nii  ki'l.  inaiiv 
otliiT  iiu  k)-l  iM-ariiit;  iiii-tals  and 
Ini'll  Nit  kcl  alloss  aif  iisisl  tor  s|v- 
t'ial  appliiations  in  tlir  rlit tronits 
lirld  Itit'cnt  uses  ini  liidc  non-ina^- 
ni'tif  "  VUi"  Moiifl  and  Iw.it  resistant 
liieonel  lor  eatliiHle  ra\  and  tele 
sisioii  tiilH-  applit  ations 


M  ole  tliaii  foul  dis  ades  aijo  vslieii 
I  )r  lee  I  )e  I'onst  deli'lojied  Ills 
lilstolK  tiKKies,  lie  made  tile  ele 
iiieiils  of  platinum 

Ifiit  .liter  tlie  siieeess  of  Ins  fust 
triodes.  Dr  I  )e  I'orest  l■e^.lll  .1 
se.iri  li  tor  a  more  eeonoiiiK  .il  m.i 
tel  i.d  of  \\  lilt  II  to  const  rill  t  Ills  till  H- 
elements  one  tli.it  w.is  iiie\|>en 
M\e,  VMiik.dile.  st.ilile  witli  .iccept 
alile  elettronic  i  li.ir.ii  teristii  s 

lie  found  Ills  aiisuer  m  pure 
jNiikel  a  metal  tli.it  to  tins  d.l\ 
li.is  lieM'l  Ihcii  siljipl. lilted  .IS  tlie 
piiost  |il.i(  til  .ll  loi  (  ritie.il  liii^ll  pr< 
t  ision  m.iss  iiiihIiii  tion  eleitloiili 


A lUHF  THAT 
MFASUnFS  A  VACUUM 


Tlie  \'0-2  liiiii/atiiiii  (i.iiii;e  slmwii 
alMite  iiieaMires  tlie  s.itiiiiiii  in  .i 
N.iiiiilMi  tulle  III  loiiiitilii;  tlie  inns 
III  riAiilii.il  i;.ises  Til  ailiieve  <le- 
|M'ii<l.ilile  t  li.ir.u  tensties.  aliiiiist  all 
III  its  iiiiial  eniii|itiiieiitN  are  \iikel 
.  .  Set  its  Sellllii;  priie  is  llliiler  lour 

•l..ll.irs. 

I  lie  \'<;-2  loiii/.itiiiii  (laiiee  is 
iii.iiiiil  i(  tiirisl  l>\  IliiM/  A  Kstr- 
SI  SS  l)l\  ISION.  I  m  Itoiii  III  I  Vll  I  Sll 
(  o  ,  lU  IISSOOII.  ( \  III  I  Ills  I  \ 


1  111  ijii.ilities  til. it  rei  I immeiided 
ki  I  to  Di  I  iilest  .mil  to  sill 
t  iixlllii;  ^I-Iier.il  ions  ol  elecllonii  s 
(|esli;iieis  .Old  lese.ili  ll  men  .  .lie 


loiiip.inie 


ArKUN,  Inc. 

Huhl  Optirml  Cumpany 
Carbide  &  (  arhon 
ChemiratK  Curp. 

Curtin  laihiiratorieN,  Inr. 
Ilintillatiiin  I'riMlurtH.  Inr. 
Karrand  Optical  Co.,  Inr. 
Johnn-llopkinN  I  nisrrsity 
•National  Kenearch  CoriHiration 
National  Trchnirat  lathoratorirn 
Kaytheon  Vlanufarturinit  Co. 
Tnhnicolor  Motion  I'irturr  Corp. 


1.  Iliab  and  ntabir  elrctronir 
rmiiuiion. 

2.  KtrrIIrnI  blub  trm|>eraturr 
rbararterintirn 

X  taMMi  dr  KannmK  properlirn. 

4.  Illib  rrnintanrr  to  rorroaion  and 
fatiiur 

&.  (•<Mtd  workability  and  wrldabilits 


N.<li«i  o  avoiloh/a  in  o  nri.r«  sorialy  ot  mill 
lofmt  noolr  odoplobr*  to  lofy»  scot*,  low  roll 
production  ol  catuum  luhm  compononli  Photo 
ol  Nichof  rothodol  courtney  ol  Suporior  Tubo 
Company.  Norriitown  fo 


II  son  would  like  to  know  more 
.ilioiit  tlie  m.iiis  im|>ort.int  uses  of 
tliese  met.ils.  .tsk  lor  soiir  tops  of 
hint  Sukil  .A/Zoi/s  /or  f./ttfroMie 


riie  s.diie  ol  Nil  kel  m  eritie.d 
IiiIh-  design  i.iii  1m'  iiifeiied  ttom 
tlie  lolliiwm^  \ll  otditi.llS  l.iiae 
tt.iiismittiiii;  tiilie  III. IS  Hint. nil  sir 
tll.llls  no  Nil  kel.  .1  l.iiae  re«  eis  iiii; 
tiilw  III. IS  eolit.iiii  Vfi  III  mote  Nn  k 
el  .111(1  .1  mim.ltlile  leteisiiii:  tiilie 


THE  INTERNATIONAL  NICKEL  COMPANY,  INC. 

A7  Wall  Stroot,  Now  roth  S,  N.  V. 


^  '  Mon«l 


K  *  Mon*l  •  'Kt 

•  OwronKli*l*'  • 


Mon*l  •  Nt<li*l 
f«rm0nKk«l* 


ALLOYS 


'  D  ■<  Nithol 
Inronol  X 
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'Trod*  Mo*t 


DU  PONT  RULAN 


FLAME'RETARDANT  PLASTIC  for  electrical  insulation 


lirtf  '  a  Pont  rnalfiial.  lalK  for  tlu*  eli'i  lrual  inuu^tr)  l»»  inrr! 

flu*  n«*n)  tor  hiuh  i|ualitv  Mi'iilatioti  that  v%ilt  not  *-ti|i|^*rt  i oiiifaiotinn. 
look  at  till*’***  Iratiiri’'* 


High-voltog«  nooli-wp  wirg 
N«on-tign  cobIg 
S«gfMil-coAtrol  wtfg 
Mvlti-coAdwctOf  control  coblg 


(•(•vition  tood-in  wirg 
Radto  f••d'bock  wirg 


I  Dititctnc  Pfoptrtits  “ltuI*o'‘  t*.inir  rt>tjrHant  pUf lit 

lij>  *  tlirlft  irii  «<f  •?  And  dirlrt  iru 

•  trrnirtli.  It  Iia*  a  l-w  (niMn  }*•  tor  iIiai  i* 

roiftaiil  (Off  *  Mid**  rAiiKt'  "I  IrtHiurtit  ir«.  It  o  n«*n- 
trAtkuY^  \iid  H'lUii '  ft-tAiic  il«  rllrnl  rlri  iri«  *1 
|<r>>|>«*rtir«i  r\*n  dli*-r  iiiitn**t>i<>n  in  M*t«>r  l«*r  l<>nr 
|»rtl<>4U  Jl  rl(-\.it('d  lrfli|*roitur*‘«. 


Fiam«>rotordant  lino  wirg 


Hign*voltog«  «tr*«tdighting  coblg 
Ofbor  higb-fr«quoncy  utgt 


RvUn”  contiins  no  plastlcizir,  um  IuI  in 

iMMi  iiiiL'r.itiiiL’  |.n  kfl'.  It  •  an  U- ••xlrinlitl  ••nio  wire 
at  liitli  anil  >  an  !■••  in|i-i  linn  nlll|•l•■ll.  \l  jiri’M-nt, 

iiK'liii'il  I'lfitiii  al  part-  ami  •'xtnnlial  t-lfi  trn  al  ta|ii‘ 
art-  Ik  iii;;  iIi'\('|i>|h‘<I  liir  ii-i  -  v*lnTr  llaininalalilv  i-  a  fa«  tor. 
Win-  Imlas  fnr  more  inlorniation.  <  (iir  -ale-tm-n  ami 
te<  linn  al  -tall  will  la-  irKnl  to  help  \oii.  h  I  <|ii  I’onI  ile 
Nenioiir-  i\  t  <1.  (Inr.l.  I’ohrhenmal-  I l•'|<arlnlent, 
I'la-lii  -  >al<-  t  lihre- :  lillli  \\eniie.  New  ^  orL  1, 

N.  V:  I  J'.  Itearliorn  Street.  IJiirat:<>  III.; 
«I'.  h  tatih  *>lr.et.  lo-  Vn-ele-  I.  Olll. 


?  NoilfllinnilbIS  In  tl.imniitlilio  it-l-  fnr  iii-nlamni. 

'  KiilAn'  ha^  I’loNfil  iHOitlAnitiiAldr  ^iirllirr.  il 
Moti'i  iiirlt  or  linit,  d  •Afriv  itii|>f •oi'ni*-fil. 


3  Miclianicil  PropiitKS  Kui<n'  liA-  k«mmI  tvtiitllr 

I-.  loiitfh  Altd  M**\d>l**.  Il  ItA*  rsifllt-n!  I**»* 
I'r'-iH-rli*  •  i«  n^rlul  rvni  IrrloM  -lilMl. 
(  '‘it  f  .  "Hul.in  '  Ii4-  \**rs  MAt>-r  al**«*rt>tit>n 

(••nU  n,it«  |M-r  i  fill  l'»  \  I  Nl.  If*!  I. 
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uct^wcAi^ 


iwrHAi^ 


7'^...  ;>'  -*>i>  »»  fltCfwtAt  ^iiWiATtMr";,t?; 


, . .  il||lM  In  wvlplit  ^  ^ 
^  ...  iNVMt  fNMr** 


AN  iAtCttiCAl- 

.  ^  .‘XNlllNMllNWy  tl^lNt  “ 


I’l.i'iir  l.aminale>  art-  mal)Tial>  l■xpr<•^■<l v  tiiail<'  for 
itniii-tnal  a|i|ili<  ali<iii>.  Thf')  ha\('  an  iiit)‘ri‘'tin^ 
t onihinaliiin  nt  t-lt'i  trii  al,  nu'chaiiicai  and  (  lii'ini- 
cal  idiara('t<‘ri!<tir>.  This  cnmliination  niton 
htmiulalcs  now  idoas  in  doi^ti  nr  u>o,  ma\ 
ini|irn\o  a  priMlui  t  nr  |irnoo>.s  nr  roduoo 
lalinoatmn  nr  maintonanoo  cn>t;« 

Sxiilhaiio  IK  an  oKoollonl  tdoolrical 
^  iiiKiilaInr.  Swuliano  is  high  in  >liolootrio 

strongih,  Inw  in  diolooirii'  onn-tant  ami 
jKiwor  lac  tor.  It  is  aUn  light  in  woight, 
liard,  doiiKO,  Ktrniig.  ro'-istant  tn  ahra- 
!>inn,  rnrrnKinii  ami  nncisturo,  ami  is 
dimonsinnally  stahlo. 

Syntliano  k|M‘<*i|k  faltrioalioii. 

^  Synthano  laniinatoci  c  an  lx-  niaoliinoci 

W^B  ijuic  kl\  ami  oa-ily  nii  '•tamlard  (irndiio- 

tinii  oc|inpinonl  icr  wo  will  lahrioato  for 
>nii.  It  IS  alKii  availahio  from  us  in  a 
w  \arioty  ic|  ninldoil-laininatod  nr  mnldocl- 

f  mac  oratod  *.hapos.  Thc'so  aro  niily  a  low 

III  many  Synthano  advantages, 
ia't  iiK  hol|»  yiiii  |ilaii  with  Syiilliain’.  II 
you  aro  ciosigning  a  now  icrndiiot  nr  have  a 
matorials  |irnhloni,  write  and  toll  us  aimut  it. 

Wo  will  lio  glad  tn  help  you  with  design,  grade 
soloctinii.  nr  lahrioatinii  ccl  parts.  (!lip  and  mail  the 
oicu|>ccn  tndav  Inr  ynur  Iri-i"  occpy  nl  the  onmploto 
Synthano  oalaing.  Synthano  (airpcuation.  t  laks,  I’a. 


S^MII  \M 


AT  WORK  IN  INDUSTRY 

Th*  Mokvivy  ElvO'ic  CoiTipany  .elected 
Synthonr  for  part«  of  fhe  ti on\forrn<»rt  tt 
prodoC«*A,  b#cox>*e  of  Synrhon#  \  eiC«*ilent 
vl«>ctMCal  inwlotir^g  obtlify,  good  tfructurol 
strength  ond  COfiO»ion  »^vi\torKe  SHO’^n 
o*  ngh*  tt  rftt*  Moton#v  33,333  ttvo. 
pKote,  AO  cyd**  132000  volft  Delta  KigK 
voltage  to  34500V  tV920  volft  lov>r  volt¬ 
age  The  cot^plete  an<f  weight  approiti' 
mutely  227,000  poundt 


sues  WHERE  PIASIICS  BELONG 


Plastic  Laminates  that  Insulate-May 


RODS  TUBES 
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Before  Any  Other 
Consideration 

o/ CJtca/a^ii 


A 


Of-  Till-  several  factors  that  enter  into  the  use 
ol  published  media,  the  distribution  of  the  ad¬ 
vertisers’  sales  messages,  as  governed  by  the 
sekvtum  of  media,  can  of  itself  dcvidc  the  success  or 
failure  of  the  advertising  investment.  I  hat  is  why  in¬ 
tegrity  of  circulation  is  the  first  consideration  with  e.s- 
perienced  space  bu)ers. 

The  emblem  shown  above  stands  for  the  F  ACTS 
that  make  it  possible  (or  advertisers  to  select  the  right 
media  and  to  know  what  they  get  f»>r  their  nnmey 
when  thev  invest  in  publication  advertising.  It  is  the 
emblem  of  memivrship  m  the  .Audit  Bureau  off  ircu- 
lations,  a  coo[vralive  and  nonpr»>lit  association  of 
^.kK)  advertisers,  agencies  and  publishers. 

NVivrking  together,  these  buyers  and  sellers  ofad- 
vertisim*  have  established  standards  for  circulation 


tow 


values  and  a  definition  for  paid  circulation,  just  as 
there  are  standards  of  weight  and  measure  for  pur¬ 
chasing  agents  to  use  in  selecting  merchandise  and 
ec^uipment.  In  other  words,  ,\  B.C.  is  a  bureau  of 
standards  for  the  advertising  and  publishing  industry. 

A  B.C.  maintains  a  stalV  of  spcvially  trained  aud¬ 
itors  who  make  annual  audits  of  the  circulations  of 
the  publisher  members.  Inlormation  thus  obtaincsJ  is 
issued  m  .A  B.C.  reports  liu  use  in  bin  mg  and  selling 
sp.ice.  All  advertising  in  printed  media  should  l>e  bought 
on  the  basis  of  facts  in  these  repi'rts. 

1  his  business  paper  is  a  member  of  the  Audit  Bu¬ 
reau  of  (  irculations  because  we  want  our  advertisers 
to  know  what  they  gel  for  their  money  when  they  ad¬ 
vertise  in  these  pages.  Our  A.  B.C.  report  gives  the 
facts.  Ask  for  a  copy  and  then  study  it. 


SIND  THI  RIGHT  MISSAGI 
TO  THI  RIGHT  RIORLI 

I’jkI  viihvriplumc  anti  rrnewaU, 
av  adiiHa  \  11  (  Manaaritv. 
inaK.al<:  a  ir.iarr  auUicixc  that 
lia\  rc^|stnlU•a  l>>  a  puhlKalioii’c 
i-ailtnial  ap|X-al  W  iih  ihc  mlcrcsn 
«<l  rcailvo  thuN  u1ciUilic\1.  il  ho- 
vt>nK  v|S>\Mhk‘  U<ic.ii.h  spi-v  lali/cJ 
ptiHip>  cllcvlivclv  with  «|xciali/cJ 
aatciliMil);  ap)X'al>. 


OF  THE  AUDITED  INFORMATION 
IN  A. B.C.  BUSINESS  PAPER  REPORTS 


How  much  paid  circulation. 

Mow  much  unpaid  circulation. 

Prices  paid  hv  subscribers. 

Mow  the  circulation  was  obtained. 
Whether  or  not  premiums  were  used  as 
circulation  imlucenients. 

Where  the  circulation  cih-s. 

.\  breakdown  of  subscribers  bv  iK'cupatioa 
or  busiiMws. 

Mow  mans  subscribers  renewed. 

Mow  inanv  are  in  arrears. 


T:  • 


M  c  G  R  A  W- H I L  L  PUBLICATIONS 

A.R.C.  R  I  R  O  R  T  S  -  F  A  C  T  S  AS  THI  RASIC  MEASURE  OP  ADVERTISING  VALUE 
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New  Property  Chart  of  RlSiMhg 


TECHNICAL  CERAMIC  COMPOSITIONS 


sentmcnmuest 


Ameri<an  lava  Corporation,  Chaltonooga  S,  Ttnnetioo,  ho* 
iitued  a  new  chart  giving  the  mechanical  and  electrical 
propertie*  of  AISiMag  cuttom-made  technical  ceramic* 


WHAT  AISIMAG  IS 

AISiMog  IS  the  trade  nome  ol  a  lorge  fam¬ 
ily  of  technical  ceramic  compositions.  These 
compositions  have  different  physicol,  elec¬ 
trical,  mechanical  and  chemical  charoc- 
teristics  AISiMog  ceramics  are  custom-made 
to  specifKotions. 

WHAT  THE  CHART  TEllS 
The  chart  covers  seventeen  of  the  more 
frequently  used  AISiMag  compositions  ond 
is  the  most  complete  chart  yet  issued  in  this 
field  A  new  feature  is  a  selection  chort 
which  simplifies  ond  speeds  the  selection  of 
the  most  useful  composition  for  the  individ- 
uol  requirement.  This  selection  chart  indi¬ 
cates  lower  cost  moteriols  in  BOLD  FACE 
This  helps  the  product  engineer  to  design 
for  utmost  economy 

Some  properties,  such  os  thermol  e»pon- 
sion,  dielectrK  strength,  in  relation  to  thKl- 


ness  and  temperature  ore  presented  m 
giophic  form 

AISIMAG  COMPOSITIONS  NOT 
ON  CHART 

Many  special  AISiMag  compositions  have 
been  developed  to  meet  specific  conditions 
These  ore  too  numerous  to  chart  If  chort 
indicates  general  charocteristics  of  value, 
modifications  to  suit  your  special  applica¬ 
tion  may  be  available. 

WHO  NEEDS  THE  CHART 

Designing  engineers,  production  technicions 
or  purchasing  agents  will  find  chart  helpful 
in  their  search  for  materiols  for  unusual 
opplications. 

HOW  TO  GET  THE  CHART 
The  AISiMog  Property  Chart  is  sent  free  on 
request  Request  os  many  copies  as  you 
need  to  cover  your  organization. 


WHERE  AISIMAG  IS  USED 

AISiMag  custom-made  technical  ceramic 

parts  are  extensively  used  as: 

Insulators  for  the  electronic  field  *  Insu¬ 
lators  lor  electric  oppliances  and  other 
electrKol  applications  *  Thread  Guides  for 
teitiles,  wires,  paper  twine,  etc  •  Extrusion 
dies  for  such  products  as  pencil  leads,  bat¬ 
tery  corbons,  soft  wires,  explosives,  etc.  • 
Gas  burner  tips  •  Controlled  otmosphere 
welding  tips  •  Oil  burner  ignition  insulators 
•  Ceramics  for  hermetic  seols  •  Metol- 
ceromic  combinotions  •  Air-ocid  |et  nozzle 
inserts  •  Polishing  heods  for  delicole  fmol 
polishing  operotions  •  Cores  ond  inserts  for 
precision  costings  •  Stroiner  cores  for  metol 
foundries  •  Cut  off  cores  for  metol  found¬ 
ries  •  Refractory  pms  ond  plotes  in  small 
sizes  ond  special  shopes  •  Work  holders 
for  electronic  heotmg  devices  •  As  a  re¬ 
placement  for  parts  made  of  plastic,  wood 
or  mochined  metol  wherever  o  wear  resist- 
ont  part  is  required  •  In  short,  wherever 
electrKity,  heot,  chemicol  or  certoin  abrasive 
or  friction  conditions  must  be  controlled. 


AMIRICAH  LAVA  CORPORATION 

CHATTANOOGA  S.  TfNNESSEE 


OFFlCfSi  mCTIOPOIITAN  aha  «7t  Si.. 

7M  t  i  A  0  f  I  f  H  I  A.  I44f  IrscA  Si  .  S  t  •«••••  « 

Nfw  CNOIANO.  31  ft  ftr«lll«  Si  .  M«ti  .  K 


N  J  ,  Milcbsil  2  ftlSf  •  CHICAGO.  «  S*wib  CiiAti 
4  2ft22  •  iOS  ANOflCS.  2)2  S  • « I  b  HiM 
7  44fft  •  ST  lOUlS,  112)  W«Bbii»fl*» 


r 


"ikt  iit«r 

PYRAMID 


“Humidi-Sear’ 


(TUBULAR  PAPER  CAPACITOR) 


Typ*  l)YOC  Humidt 

S«ol  (opoCitori  otr 
kp«<«olty  d#ii9A»d  for 
15  C  opttoT'On.  ovon 
lA  lK«  mo»T  Kumtd  at 

AtOkph«r«t  oAfJ  w.M  meet 

Ih*  iO¥»ro  prtkont  doy 
dAmondk  of  •ndgroAf*  m 
t«l*«iiiOA  outo 

*od*o».  off 


WIITI  lot  (OMPIIU  IITIRAIURI 


tM  OiIUiMmi 

tkiM(kMt  tkt  U  S  A  mt  Cuttt 

ik  PYRAMID 

PYRAMID  ELECTRIC  COMPANY 

US  Oxford  Sfrwl 
Potorson,  N  J.,  USA 

TtltOtAMt  WUX  PmtKitr.  N  i 
CAtll  ADO«l<l  ^••m.Avta 


BUSINESS  BRIEFS 

By  W.  W.  MacDONALD 


Scirnlitir  Apparatu-  l*y 

Amfritan  lalH)ratori*-H  for  r»*- 
.>*far<  h  and  th**  d»-\>' lopmrnt  of  nrw 
priidiirt!*  was  larK<dy  imported 
prior  to  1!M7.  When  fitfhtiny’  in 
Kntope  rut  idT  the  supply  our  im¬ 
porters  started  to  build  their  own. 
and  the  industry  mijfht  lie  said  to 
date  from  that  time  in  this  iniin- 
try. 

Now  a  new  eondition  has  arisen. 
The  average  srientitu-  ap|i.tratus 
mal\<  r  comes  under  the  headiny'  of 
'tnall  business,  with  jo-rhaps  .T.'i 
employees.  There  are  atioilt  1.700 
such  concerns.  .And  m.my  of  them 
find  themsehes  snuarely  up 
aw'ainst  serious  competition  from 
countries  in  which  lalior  rates  are 
low  anil  exchanife  verv  favorable. 
I  ertain  optical  items,  for  example, 
dropped  otT  20  peri  ent  in  sales  in 
r.t  10  and  so  far  this  year  are  off 
:io  percent. 

Considered  broadly,  the  situa¬ 
tion  seems  to  be  this:  Korei/n 
trade  ay'reements  help  our  friends 
and  therefore  may  ultimntel\  hidp 
us.  On  the  other  hand,  reduction 
ill  the  number  of  people  desi^miny 
.Hid  biiildiny  scientific  a|iparatus 
here  would  reiluce  our  self-suf- 
ticiency 


l.aryest  .mnyle  rroi'urcmeni 
act  loll  lilvelv  this  year  bv  the  .\rmy 
.'siynal  Corps,  still  open  for  bids, 
is  for  $1  r»-million  worth  of  f-m 
eipiipmeiit  for  \ehicular  and 
vroiind  Use 

l•a\id  .“sainoff  Sa\s  "If  final 
standards  are  adopted  and  com¬ 
mercial  operation  in  color  is 
authori/ed  soon,  the  IIC.X  could 
and  would  be  in  factor\  Iirodliction 
of  color  television  r••ceivers  bv.Iutie 
of  next  \ear  This  wmild  amount 
to  .1  wcelvh  proihu  tion  rate  of  20H 
colot  rei  t  i\ers.  Ilv  the  end  of  that 
\iar.  our  color  re.'<-i\er  rate  of 
production  will  have  reached  over 
1,000  p,T  Week  Thereafter,  we 
exiiet  t  production  iiuantities  to 
rise  subs'ant  lallv  ." 

\v erase  TN  .'s«-t  contains  S'ht  in- 
i!  volual  c.imp.iio-nt  p:irt'  and  l.'i.- 
ooo  f,et  of  wire  There  .ire  7. .*>011 


assembly  operations,  including  750 
soldered  joints.  Capacitor.s,  ac¬ 
cording  to  Aerovox.  total  124. 
broken  down  as  follovv.s: 

TVramlo  . 

rajK-r  .. 

tu*  ...  It 

M  M  'Si  \  3 

Schwab  House,  7<M)-unit  New 
York  apartment  buildiny.  is  the 
biyyest  master  antenna  job  for 
television  we’ve  heard  of  .so  far, 
HCA  doiny  the  work.  Anyone  know 
of  an  installation  that  tops  it? 


.Milwaukee  .lournal  survey  pro¬ 
duces  the  following  interesting 
fiyures  showiny  television  receiver 
ow  nership  as  of  .lanuary  lO.IO  and 
families  planniny  to  buy  sets  this 
y*-ar,  by  income  yroups: 


rii.l.  r  '"HI 

. .  I"  . . 

»i  iHHi  to  n  'I'l'i 
%  I  ouO  t..  i  S'f  ■* 
ft,  IT, 

|T  ‘.«*0  Httil  up 


0\k  ner<  t' 

1H  U  1  *7 

3 

K  2  i:  *: 

n 

C7  ?n  1 

17  ft 


Television  Kijuivalenl  of  radio's 
tone  control  is  the  contrast  control. 
.IiH>  I’lihlic  likes  tone  controls  ad- 
liistcd  to  minimize  noise  'and  hiyh 
notes)  and  make  music  “mellow." 
Me  also  thinks  the  best  pictures 
are  those  that  have  the  most  con¬ 
trast.  and  any  attempt  to  make  him 
think  otherwise  is  probably  futile. 


Keal  Kslale  Office  near  this 
columnist’s  home  has  had  half-a- 
dozen  miniature  houses  constitut- 
iiiy  a  model  dev  eloiimeiit  in  its 
w  indow  for  several  years.  Last 
week  antennas  and  retlectors  were 
placed  on  the  little  rooftops. 

.'such  is  the  inlluence  of  tele¬ 
vision  uiion  the  .Xmerican  scene. 

I‘rinler’s  Krror,  if  we  hadn’t 
caiiyht  It  before  publication: 
".  .  .  Standiny-wave  ratio  reduced 

to  #1  ll.’l  ...  ", 

Mroadcasi  .'station  Keveniie  in¬ 
creased  lo:t  percent  in  Ihl'.i  over 
IhlM.  according  to  an  FCf  report 
just  released  total  of  2.S.'>o 

a-m.  f-m  and  tv  stations  re¬ 
ported  .1  $  fi'.i.siiii.iiiM)  take  F.\- 
penses  were  ui>  1 1  1  percent  to 
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Honeywell 


economy, 
long  life  and 
low  maintenance 

V  inaction  / 


HONEYWELL 


rV»*i|!iirr«,  iiianiifarliirrro  anil  ^■on•«^lln••r•  allkf  lia\r  |>lrnl\  i>f  [)rui*f  fur  llirw  '’mirarle** 
Mliil;:rli  tlial  ilu  a  |:iailt  juli  at  a  i'ukI  llialV  aiiia/lii|'i\  Ium  .  llii-  iilral  i>Mitrliinp  lliriliiilii,  tlirjr 
uffi-r  till'  ri'«iill-|iriM|iii'iii;;  ailt  antattcH  u(  -afi  tx  .  .  .  lunc  »i-r\  ii  i'  lifr  .  .  .  iiiiiiiiiiiiiii  iiiaiiilciiaiK  c  .  . . 
ami  -mall  initial  lu-l. 

bun'll  iM-i'uinr  ilir/\  i-uiintini!  tin-  tini»-»  tlir\  tirrlr»«l»  priu  nlr  |>u.iti\<-  un-ulT  aitiun  in  niatiy 
\  arii-il  |iriMlini.4  .  .  .  lint  artiial  u|M-ratin|:  n-runU  -Imu  iiiuri-  than  'il*  nnlliun  r\rlr»  Hitliunt  attrn- 
tiuii.  I  liatV  ri-uiiunix  anil  \aliii-  in  ii-i-! 

Iluiir\ui'll  MiTi'iirx  ''uitilii--  an-  riiiii|iart  .  .  .  ra«il\  ailajitahlr  tu  \unr  |iriMliirt . .  at 

luu  aiia|i'-  .  .  .  an-  -I'alnl  a);aiii>t  ilii-t.  aaa  ami  rurru-iuii.  \\ailalilr  in  liiniilri'iU  iif  tt|i<'«  fruiii 
ani|>  tu  t'l  ani|i.  I  I  'l  \ult<  a-r  iiun-imliirti\ r  luail. 

rill-  runi|ilrtr  Inn-  i-  at  suiir  ruiiiniaml.  I  ur  ili-tailril  iliM-m—iuii  uf  |hi— ihli-  |iriMltirl  a|i|ilicatiun 
rail  III  Miiir  lia-al  lluiirx  ui-ll  I  ii^iin-i-r  .  .  .  In-  i-  a-  m  ar  a-  \unr  iiliuni-.  \\  riti-  fur  <  atalu):  liitii  ami 
lati--t  (irirr  m  Iii-iIiiIi*  fur  niaiinfartiiri-r-. 

M  i>NF  41-111  is.|  lii>K>  n  Kl  I.  IIki.i  I  «riiK  t.ii.,  Inilii'lriiil  l)iii\n>n,  i  UK  W  aMii-  V\r.,  riiilaili'l|iliia 
ft.  I’a.  <  tiliri--  III  niuri-  than  KH  iirim  ijial  ritii-- uf  tin-  I  iiitril  >tati'->,  f  aiiaiia  ami  thruii^huiit  thi- 
tturlil. 


FOR  •  POSITIVf  ACTION  •  lOW  ANGUIARITY  •  lONCiR  IIFC  •  WIDC  SfllCTION 
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SHOCK  -  VIBRATION 


New  Y*r%  Clev«l«ii4  0«y^*« 

lit— r  >ylu  $t.  t—i«  i*« 


(CMtianr^l 


•usiNiss  utns 


|42.'>.(MH).()<M)  however,  xn  that  in¬ 
come  t)efore  Federal  tax  was 
a  decline  of  24.5 

percent. 


There's  a  BARRYMOUNT 
for  each  of  your  needs! 


Na\>  Accountant  recently 
okayed  a  hill  for  a  hale  of  diaia-rs, 
<ut  It  t(M>k  .some  explainiiu'.  The 
soft,  lint-free  cloth  that  is  kind 
to  Junior  is  ajiiiarently  also  good 
for  cleanint;  the  inside  of  certain 
electron  tulies  |irior  to  evacuation 
and  sealinit- 


Keceiver  .stales  hy  licensees,  first 
<1  larter  1950,  totalled  4.201,S91. 
worth  $.'U6.9;{t».375.  Here's  the 
way  the  total  broke  down: 


IhjlUm 


Standard  boMS  with  dimanaions  to  govam- 
mant  apacifications.  Spacial  baaaa  to  cua- 
tomara*  axact  raquiramanta. 


Type 

h'.\rvtr\r 

112  5it  l.tllihs; 
vrir0) 

TMltte  o»\r‘r 
112  fkO  l.tlllriK 
prhv  > 

AM  . 

A  M  F  M 
K  M  ( Inclutfltis; 


AIRCRAFT  VIBRATION  ISOLATORS 


Unit  iaolcrtora  daaignad  to  maat  Army.  Navy, 
and  CAA  raquiramanta.  Stock  mountinga  — 
Va  pound  to  45  pound  load  ronga.  Othara 
on  ordar. 


AM  . 

A  .VI  K  M 

A  \f . 

A  M/F  M 

AM 

AM  F  M 
/l«i  f f *  ry 

I'orttshI**  A  I>  <’ 

TabI** . 

('nnnoiep 
A  M  ro  .  . 

/'r  I*'  1  SAtoa 
4*t)nv**rl«Tn 
Itadli*  TaltU' 

. 

VU  wln*f 
l’r*ij**<'tlnn 
ftadlo 

IMrr-4*l  Vl»*\n  iTiif 

FroJ«*«’ll«>n  . 
/'hoarti/rriphe 
only 
With  ratliir 
attAi'hnient 
Tt'ifhoat  ('ahixr  t<t 

A  M 

A  M  F  M 


SHOCK  MOUNTINGS 


For  mobila.  railroad,  and  ahipboord  alac- 
tronic  and  alactrical  aquipmant.  Alao  ior 
iaolation  abova  2000  c.p.m.,  and  ior  ganaral 
^  aound  iaolation. 


For  alactronic  componanta.  tiny  fractional 
H.P.  motora.  racord  chongara.  dictating 
machinaa.  and  othar  lightwaight  apparatua. 


Magnetic  Tape  Itecorders  manu¬ 
factured  hy  licensees  of  the  Armour 
Research  Foundation  totalled  20,- 
IMMI  in  1949. 


For  iaiva  motor  ganarator  aata.  tranaiormara. 
praaaaa.  othar  haavy  induatrial  aquipmant. 


FiKures  presetited  at  a  recent 
conference  on  components  again 
emphasize  the  importance  of  elec¬ 
tronics  in  the  aircraft  field. 

I..  V.  Herkner  of  Carnegie  In¬ 
stitution:  "In  a  patrol  homher 
costing  $1.:?15,374  the  electronic 
eiiuipment  costs  fl79.S99  and  in¬ 
cludes  45  devices  composed  of 
more  than  25.(KMI  components." 

Charles  H.  Hanks  of  .Aeronauti¬ 
cal  Radio:  "The  airlines  now  have 
2.<K)o,(m>0  capacitors.  1, .500,000  re- 
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sistors  and  180,(MHi  electron  tubes 
operatinjr  in  aircraft.  .  .  .  The 
investment  i.s  and 

maintenance  cost  is  over 
tKKi  annually  for  material  •  and 
labor.” 

Kmplo>menl  was  up  .">.»>  percent 
in  .March  as  a^'amst  .l:inuary 
amonyf  IttU  communications  etjuip- 
meiit  manufacturers  rei>ortin)f  to 
the  I'.  S.  Department  of  Labor,  atul 
a  further  rise  of  2.t>  percent  was 
.inticipated  bv  midyear.  Tele- 
vi.sion  sparked  the  increase,  easily 
counterbalancinjr  a  slijrht  dwline 
in  employment  amon»t  telephone 
and  telejrraph  eijuipment  makers. 

.\  lionus  of  IflO.ttOO  is  paid  by 
the  .\K(’  to  anyone  who  discovers 
a  new  uranium  deposit  and  de¬ 
livers  twenty  short  tons  of  ore 
containing  20  percent  or  more  of 
uranium  oxide  to  the  Commis.sion. 

Heading  Our  Own  .\ds  leads  u.s 
to  make  the  following  observa¬ 
tions: 

Hermetic  tenia,  and  hermetically- 
teaUd  componentt,'  appear  to  be 
pettinf)  quite  a  play.  .Military  appli- 
ratinm  inidouhtedly  provided  the 
tpringhoard ,  but  aviation  and  other 
iiiduttrial  u.iert  are  now  intere.ited. 

Solderlet.t  coniiectiou.'t,  com¬ 
mented  upon  in  thit  column  teveral 
lime.t  before,  teem  to  be  picking  up 
adherentt  among  induttrial  utert. 
Communiratiotm  applications  .'ttill 
develop  slowly. 

Life-rating  of  a  i>articular  re¬ 
ceiving-type  tube  i.s  given  at  10,000 
hours. 

.1  new  amateur  transmitter  is 
said  to  be  TVI-lett  in  OT  percent  of 
the  installations  made  to  date. 

HV  very  much  like  the  phrase, 
used  in  connection  with  a  test  in¬ 
strument  “Industrial  L'nduranre 
With  Research  Quality." 

Ueadinp  time:  H  hours. 

I’eril.s  Of  l‘ubli>hinK:  For  .six 
months  one  of  our  <listant  repre¬ 
sentatives  has  b('en  dickerintr  with 
a  man  for  a  story.  (Queried  re¬ 
cently  from  the  home  office  con- 
cernintf  prospects  of  v'ettinj?  it. 
our  rep  replied:  “The  story  in 
which  you  are  interested  .s.'ems  to 
have  Kone  a  little  sour  ....  The 
engineer  who  haei  promise  el  it  shot 
a  guy  and  is  now  in  the  jug.” 


VVRiTf  FOR  FUlir  OISCR'RTIVf  CATALOG 

SIGMA  towitsjnL 


8PDT  CKXF-RAI.  PI  RPtWE  S>:NSITIVT  D  C  RF.UY  \mn- 
|iroMvr  HaUttrrd  am«lurr  fnr  rMuMwv  on  ajrrrmft  At  AO 

mtilivmtt  .SmMDw  lor  V-T  a|wr»tMl  rrky  rir- 

naiU.  CM  hr  irt  U)  iH<^(r  down  to  10  miUiv»tU  lYrriiMW  Wjuil' 
mroU  for  pull-oa  mmJ  tJr«t(wiut  f  ^mp  nooitMl  ro«t*rt  r»Ung  Toil 
fwin<ai>i>  up  to  1 4.0U0  oImim 


sri)T  VFRY  SKNSITIVK  D  C  RELAY  Robncrd  ormoturr  M<i 

ntafortM*  rArimry  rrotil  AirrnJt  nArotton  intmta  m  m  i 
•liiivalb  MtthcUnd*  fWMif  *kark  vitiKiut  tUiitoffr  IVrriMOO 
mroU  2  aiiip  iHmuaol  rtinUd  ratine  *  fmwtowr  up  to  li.iVM) 
ohrui  S|w«  HuiH'in  rrrtiFirr.  diffrrmtiol 

rtiAHnnl  ««>IU(r  tnnivfnturr  rntit|ima»tKin 


SPOT  SENSITIVE  RELAY  IR'  KEYI\»t  I  nuMioi  clinr. 
•rtmatir*  nt  kiv  rnnt  Snmr  I>  ('  •rnniti%ity  n*  Strrtr*  I  twi  bw 
IrtitMlity  of  Mljuntntmt  Avnilattir  with  Nme  bfr  nod  Uiunr^r*# 
r<«itarts.  it  m  suitrd  to  hifh  wprrd  rouatinf  niid  kryine  Mri-hAnirnl 
bif  rirfrti*  10*  IhiirI  for  pUtr  nrruiU  itmline  nindmtr 

I'frrMKm  and  isiniunity  CoiiUrt  mtine»  up  to  S  niiipn. 

<  0(1  rmtstnnrr  tu  ll.tHN)  (dinM  A  f  tiniMliTity  rtrrr^  0  t  \  A  nt 
60r|»  SrrvKrnfdr  Of)  frr«|umri«*  from  16-  RWrpn  PrtKrru  drIirnU 
tbrrni<«tnt  or  iruitrururfit  lonttirtJi 


MI  ETiriHi  riT  INH  ARIZEO  SENSITIVE  RKlAY  Snflr  or 
douMr  liifTrrmttnl  vindinfii  lir«iiitan<'r  up  to  26im  (dim*  totnl. 
t’ofiUrt*  up  to  4PI>T.  5  amp  noniinnl  mtinc  HAUrH-nl  nrmnturr  f(W 
•trocir  nhrutinn  rmwtnArr  MiRM  X  Ilirrr  Pomtion  «v  Null  Srrk* 
iiig  For  nutonmtir  pfRuttonine  ur  2'Rn>  firorrm  rontrol  Smsitivity 
(drf»ndine  ^  "Mitort  rompIrtityUruni  10  to  MIO  rniUiostU  M)RMI 
Y  HiMrd  (S|irtne  Rrturn'  I'ar  n*  nit  ordi»nr>  irfMHtivr  rriny  if  n 
rotopiri  rontnrt  ronthinntion  m  nrrdrd  f’onilHnr*  fuiKtioa  of  mloi 
rrlny  nod  ronlnrtnr  SriMttivitv  tnnir  n*  E(vni  X  Rr*(Miod*  only  to 
onr  iminntv  FORM  Z  lotrhinf  tprrmanmi  ai'i#fuftr<  Rr[tlnr«» 
mrrhnriMnl  Intrh  rlr«  trirnl  rmrt  rrlny'f.  ohrir  longrr  lifr  nod  (rmtrf 
vilimlian  rmwtnnrr  i*  rr<4Uirrd  SriMitivity  from  lUU  to  250  nnlbvntli. 


mn  SENSITIVE  HI(;H  SPF:KD  PhEARIZED  relay  SmeW 
nr  muhiplr  vindinc*  up  to  14. (MN)  ohm*  dunflr  Hnlniwrd  nmmturr 
Nomuinl  rontnrt  mtinf  2  nnija  For  rr^^nunc  tfitfnipktf  agniaU  nl 
■prrd*  up  to  tAO  W P JH  Smntl  in  Riir  nod  v^icht  Hrmirtmlty  «mlrd. 
MrrbnnirnJ  lifr  rirrrd*  lU*  oprmtwiiin  E<mMH  X.  Y  nml  Z  >••• 
Typr  A  nhovr)  nrnilnldr  id  Srrim  7  .Vruuliyitim  from  thna  1  to 
10  milbvnttj  drprndtne  oq  form  ni«d  rrtjuimnmU  EtiriD  X  m  tnrful 
n*  tbr  drtrrtini  rlmtmt  la  (wnitHKitnc  ftridfr  rirruiU 


YARtCTT  OF  CNCLOSURU 

Id  nddi*loA  to  ffco  opoo  itylot  ihown.  SIGMA  R«l«r« 
•r«  eveileM*  vitli  duit-proof  or  tkormoticolly-ftoolod 
•ockiturot.  Mott  tfpot  oro  oveiloblo  tor  oitbor 
0Iu9-Im  or  pormonont  toldor-lo^  cooooctioM. 
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(.ri  lira  I  H  vij  u  i  re  m  e  ti  ts  of 
Te I V V  is  i o ii  Pro v e 
|{4Miiarkal»U'  IN^’lnrinaiirc^  of 
Malhirv  VV  (laparitors! 

'l  lli  Tf  I  .III  !><•  Itii  llinrc  rolu  Itit  lllf!  prout  ill  'lipiTIlirilN  lluill 
till-  iii.mi  1*  ri  <  oril'  Iniii^  up  l>\  M.ill<ir\  H’  (lip.u  iliir> 

III  llir  ili  iM.iiulitif:  tu-lil  III  ll•ll•\ I'Kui 

III  iiiif  r.i'f.  .Ill  iiiit't.iiiiliiii:  ti-li-v i-imi  iii.iiiiitartiiri'r  ki-pt 
ili-l.iili-il  riTiinl'  III  III  111  l.iiliin-'  nl  rumpiuii-iit  p.irlH  ii\rr  .1 
»i\  iiiiitiili  iH'riiMi  .  .  .  Iiiiiiiil  iiiiU  'i\  .M,illiir\  l.iilnri*',  \Mtli 
llr  irU  UKI.IHXI  H’  ( '_1p.11  Itiif'  III  'iTvirr! 

I  hill  ^  MTf/if  in-MttuI  liition'i! 

I  li.it  >•  »»li\  'll  iii.iiix  li'.uliiir:  in.iiiul.u  liiriT'  iii'i't  mi  M.illiir\ 

I  _1p.11  itiir'  lli.il  li.iM-  'l  l  till-  p.ii  !•  Ill  llii*  iiiilii'trv  liir  ximt'. 
I  li.it  '  wli\  Mill  'luuilil  'pi  i  il\  M.ilIiifN.  at  III!  |iri  iniiiin  in 
prill-,  lur  .iii\  .ipplir.itiiii)  tli.it  lii-Mi.uiil'  riiiitiiiiimi'.  tnuililr- 


M  ALIJMtY 
Fl»  CAI’ACITORS 


M.illiir\  h  I’  ( iapai'itiif'  an-  ili-'i^ini-il 

tiiiipi-rati . Titiiiiiiui'lv  .It  K.'>°  ('. — 

uiiil  an-  l.iiiiiiii'  liir  thi-ir  Iniij:  iJiflJ 
lijr.  \\  rill-  liir  Miiir  riip>  ul  the 
M.illnrv  I- 1’  liapai'itiir  ilala  fuMer. 


1 1‘  in  iht'  ty  fH-  denifination  nf 
thv  ^tnUory-dfrfloped  idertrit- 
Ivlir  rnparitnr  havinfs  ihf  rhitr- 
iirlfrinlir  ilfxifin  pirliired  and 
I'amanxthnnifihniillhfinduKlry 
for  drpvndahU'  pfrfarmanre. 


SERVING  INDUSTRY  WITH 
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Resistors 

Vibrators 


Capacitors 

Controls 

Rectifiers 
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Switches  Supplies 

ResistarKe  Welding  Materials 
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►  NNOKLl)  TV  .  .  .  This  is  written 
in  l.oniiun,  where  your  exhausted 
ser\ant  has  just  completed  a  tour 
of  television  systems  in  the  USA, 
France,  Holland  and  Great  liritain. 
The  trip  was  preparatory  to  the 
second  meetinK  of  the  Television 
Study  Group  of  CCIH.  This  Kroup, 
carrying  forward  the  work  bettun 
in  Zurich  last  year,  is  attempting 
to  find  a  common  basis  for  agree¬ 
ment  on  international  television 
standards. 

Since  the  meeting  i.s  still  in 
progress  as  deadline  approaches, 
we  cannot  report  the  findings  in 
this  issue.  A  full  account  will  be 
published  next  month.  Meanwhile, 
some  general  impressions  may  be 
of  interest. 

Within  the  space  of  15  days,  we 
have  seen  television  on  405,  -141, 
525,  t»25  and  ?19  lines,  at  50  and  60 
fields  per  second,  on  video  band- 
widths  from  2.7  to  10  me.  Our  im¬ 
pression.  shared  by  many  in  the 
tour,  is  that  the  I’S  standard  of 
525  lines  and  60  fields  per  second 
with  a  4  25-mc  video  band  is  the 
happiest  compromise  among  the 
systems  demonstrated  to  us. 

Thi.s  is  not  to  say,  however,  that 
the  American  television  industry 
leads  the  world  in  all  respects. 
Our  British  cousins  are  showing 
their  heels  to  us  in  four  depart¬ 
ments:  First,  the  transient  re¬ 

sponse  of  British  television  studio 
eijuipment.  coaxial  rabies,  radio 
relays  and  transmitters  is  gener¬ 
ally  superior  to  ours.  It  is  a  mat¬ 
ter  of  personal  pride  with  nearlv 
every  British  operator  to  adjust 
the  phase  correction  of  the  ap¬ 
paratus  until  the  leading  and  trail¬ 
ing  transients  just  balance.  .Ad¬ 
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mittedly  their  problem  is  some¬ 
what  simpler  than  ours,  but  tneir 
attitude  toward  phase  correction 
is  one  we  should  adopt. 

Second,  the  British  transmission 
of  movie  films,  by  the  tlying-spot 
method  of  scanning,  is  wonderful 
to  behold.  Despite  the  fact  that 
they  use  at  least  one  megacycle 
less  video  bandwidth  than  do  the 
US  stations,  the  images  are 
sharper  and  crisper  and  the  tonal 
gradation  is  definitely  superior. 

Third,  a  new  camera  tube,  the 
cathode-stabilized  orthicon,  is  just 
coming  into  use  and,  for  studio  use 
at  least,  seems  to  have  several  dis¬ 
tinct  advantages  over  the  image 
orthicon.  The  most  notable  of 
these  are  an  inherently  steady 
black  level  and  a  noise  level  which 
increases  with  light.  These  prop¬ 
erties  permit  gradation  correction 
circuits  to  be  used,  and  the  result 
is  an  image  of  truly  photographic 
(luality.  Moreover,  this  tube  'the 
c.p.s.  emitron)  will  produce  a  re¬ 
spectable  image  with  one  foot- 
candle  illumination  at  a  lens  aper¬ 
ture  of  f:1.9.  .American  television 
engineers  could  use  it  to  great  ad¬ 
vantage.  despite  the  fact  that  the 
tube  has  a  tendency  to  instability 
at  high  light  levels.  Certainly 
television  would  be  the  richer  if 
the  cathode-stabilized  orthicon 
Were  available  here. 

Fourth,  the  new  Birmingham 
station  has  a  visual  power  at  35 
kilowatts  into  the  antenna.  IMans 
are  afoot  for  future  stations  of  100 
kw  with  antenna  power  gain  of  four 
times.  We  could  use  such  power. 

In  most  other  respects,  the 
■American  system  leads  the  parade. 
F.uropean  television  images  dis¬ 


play  an  alarming  tendency  to 
tlicker  at  brightness  levels  far  be¬ 
low  those  demanded  by  the  Ameri¬ 
can  public,  due  to  the  5U  per 
.second  field  scanning  rate.  A 
Dutch  demonstration  of  a  long- 
persistence  (about  lO-millisecond) 
white-light  phosphor  was  impres¬ 
sive  in  reducing  flicker,  but  the 
image  is  subject  to  color  fringing 
of  objects  in  motion.  The  visible 
effect  of  ignition  noise,  which  pro¬ 
duces  white  spots  on  the  screen 
due  to  the  use  of  positive  modula¬ 
tion  in  England,  is  definitely  more 
annoying  than  the  black  spots  of 
the  American  system.  The  sound 
channel  of  the  British  stations, 
transmitted  by  a-m  rather  than 
f-m,  is  apt  to  be  noisy.  The  limit¬ 
ers  used  in  some  receivers  to  limit 
impulse  noise  have  the  unfortunate 
effect  of  introducing  audio  distor¬ 
tion. 

The  concept  of  standardizing  on 
the  line-scanning  fre<juency,  with 
a  narrow  tolerance,  to  permit  in¬ 
terchange  of  programs  even  when 
the  number  of  fields  per  second 
and  lines  per  picture  are  not  the 
same  in  different  countries,  is  one 
of  the  noteworthy  sugge.stions  of 
the  meeting. 

►  (Jl  IZ  COMING  . . .  Our  query  of 
several  months  ago  concerning  a 
series  of  electronic  problems  for 
the  amusement  and  edification  of 
readers  has  drawn  a  most  encour¬ 
aging  response.  Accordingly,  in 
future  issues  we  shall  publish  such 
problems  as  come  to  hand,  with 
answers  the  following  month.  We 
have  a  few  problems  on  hand,  but 
need  more.  I>ook  for  problems  and 
answers  on  the  Backtalk  page. 
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Why  Television  Receivers 


WITH  tohay's  »‘K<n'i.i(;MT  on 
t*-N*vinion  r**<«*iv»T  |>ro<lufti(*ii 
Hnd  dollar  volume  of  Hale.<*. 
there  1 4  a  tetldeliry  to  overliMik  the 
fact  that  television  servicinir  is  also 
hijr  hiisiiiess.  Kased  on  current 
averajre  prii'es  for  sets  and  yearly 
servii'e  contracts,  every  dollar  paid 
for  a  television  receiver  will  within 
live  yiuirs  he  matched  hy  another 
dollar  paid  to  service  orirunir.ations. 
I‘uttinir  It  another  way,  an  esti¬ 
mated  million  will  he  panl  out 

in  I'.tfitl  just  to  keep  television  sets 
running,  in  lontrasi  with  onlv 
million  of  tuisiness  lat  fa.torv 
prices  I  (lone  hy  the  entire  ehs  tronic 
indiisirv  in  ItHt'.t 

W  hy  dis's  It  Cost  so  much  to  keep 
tv  sets  runniiiK'’  To  |irolM“  iiito  this 
ipiestioii.  samplllli.’  siirvevs  were 
made  of  the  held  experiences  of  tv 
tiiaiiufacturei's  who  have  their  own 
service  oi jrani/.at ions  In  addition, 
indepeinieiit  servnc  orifani/at ions 
who  take  on  service  contracts  for  a'l 
makes  of  sets  were  (|Ueried  This 
article  presents  in  detail  the  results 
of  an  invesii|,’atioii  hv  the  staff  of 
Hi  KTKdsn  s 

Breakdown  of  Caffs 

Keasoiis  for  callinir  a  television 
serviceman  are  hriiken  down  in 
I'ahle  1  for  four  representative 
oryaiil/at  lolls  A  (piu  k  chis  k  show  - 
that  onlv  ahout  It'i  percent  of  thc'c 
le.isoiis  are  tr.ucahle  to  human  na¬ 
ture.  to  antenna  sv  stems  and  to 
othei  noiimaniifa.  t urinK'  tai  tors 
rtu  retnaininif  Tn  pericnt  of  the 
calls  deserve  detailed  techllUal 
.tnaivsis  here  hisaiise  thev  can  !«■ 
eliminated  at  least  in  part  at  the 
man  ifai  turiiiK’  level,  with  immeiii- 
.iti  s,ivinK's  in  servne  division  over- 
tie. id  and  loiiv  term  ttain  m  servici’ 
m.iii  and  coiisiitiier  v'oodvvill 

.lust  as  III  radio  sets,  a  defective 
tula'  IS  hy  far  the  most  common 
cause  of  troiiMe  in  a  television  re¬ 
ceiver.  In  television,  however, 
cuuse.s  of  tula-  failures  are  much 
more  often  attrihiitahle  to  set  de- 
sit,-n  eii|.’in('i  I  s  than  to  t'llu'  m.iir.i- 
factlirers  I  llhes  are  vvorki'd  close 
to  the  uiiiHT  limits  of  their  ratings 
in  many  tv  iircuits,  leavin>.'  little 


marifiii  for  normal  tolerances  of 
other  (larf  s  and  for  effect.s  of  atreinK 
A.S  a  result.  tiilH-  te.ster.s  are  rarely 
if  ever  uised  for  checkinif  tul>es  in 
tv  .seta.  SuliMtitiition  of  new  tulx** 
is  the  iiniver.sal  practice  amontr 
service  ortranizations.  So  critical 
IK  circuit  desijrn  in  .some  cases  that 
it  IS  not  unusual  to  have  to  try  half 
a  dozen  new  t lilies  la-fore  tindinK 
one  that  works  in  a  particular  set. 

I’lctiire  tiihe  rejilacemellt  ranks 
hijfh.  considerinif  that  it  is  the  most 
expensive  re|ilacement  part  in  a  tv- 
set  On  a  lirst-year  service  con- 
frai-t.  ahout  half  the  [iK-tiire  tula- 
failures  iN-i-iir  within  the  first  three 
months,  (-over«sl  in  all  ca.ses  hv  the 
standard  '.»<»-da,v  warratity  of  the 
maiiiifai-tiirer  The  trend  is  toward 
free  replacement  hy  manufacturers 
diirinir  the  remainder  of  the  first 
vear  as  well,  usiiall.v  under  a  first- 
vear  (-ontract  wherehy  the  set 


manufacturer  rejilaces  all  defective 
parts  for  a  blanket  jirice  of  $■")  to 
$2i>  that  is  paid  hy  the  .service 
ortranization  or  dealer. 

Iteasons  for  replacement  of  biit- 
jrest  troublemakers  amonir  other 
tubes  are  jriven  in  Table  1 1.  In 
Keneral.  the  practice  of  tv  service¬ 
men  is  to  replace  a  tube  if  that  will 
make  the  set  work  ajrain,  even 
though  some  other  jiart  is  the  real 
cause  of  trouble.  Keplacement  with 
a  selected  upi>er-limit  new  tube  can 
cure  a  lot  of  other  troubles  in  cer¬ 
tain  circuits,  eliminating;  removal 
of  th»-  chassis  to  the  shoii  for  more 
expensive  replacement  of  a  cheaper 
under-chassis  comiHinent. 

Other  Troubles 

.-\ntenna  troubles  vary  yreatly 
from  one  loi-ality  to  another,  and  de- 
I>end  also  on  the  number.  l(K-ation 


and  elfective  siiznal  .-trenvrths  of  the 


Table  I— Analysis  of  Television  Receiver  Service  Calls 
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Tlir»*»*  vear;*  of  field  exjierience  l»y  iiianufaetiirer.>*  and  independent  service  companies 
reveals  15  major  reasons  for  service  calls.  Many  can  l>e  eliminated  at  desipn  an«l  pro- 
iluction  stages,  often  with  accompanying  savings  in  manufacturing  cost 


transmittera  in  the  area.  As  looal- 
itie.s  reach  their  lepal  quota  of  sta- 
tion.s,  antenna  calls  diminish  since 
the  required  compromise  orienta¬ 
tion  can  be  made  at  the  time  of  in¬ 
stallation.  New  antenna  types  are 
provinjr  highly  satisfactory  in  the 
field  and  reducing  antenna  calls. 

On  the  other  hand,  as  more  .sets 
enter  second  and  third  years  of 
service,  antenna  repair  calls  jro  up. 
Thoujfh  the  figures  in  Table  I  are 
for  the  entire  three-year  period 
since  the  war,  sales  of  well 

over  2,000,00(1  tv  .sets  pretty  well 
weight  the  picture. 

Readjustment  of  back-of-set  con¬ 


trols  is  hiK'h  in  percentage  for  inde- 
I)endents,  low  for  manufacturer 
service  organizations.  Stability  of 
circuits  u.«ed  by  the  particular 
manufacturers  polled  may  be  one 
reason.  Another  fact,  more  perti¬ 
nent  to  indep«‘ndents  who  must 
know  a  little  about  a  lot  of  different 
sets,  is  the  psychological  value  of 
actually  doing  something  to  a  set 
even  when  the  picture  is  found  to  be 
of  acceptable  commercial  quality  for 
the  particular  set  involved. 

Corrections  of  circuit  design 
come  in  batches  coinciding  with 
launching  of  new  tv  models.  la‘.a.st 
trouble  comes  from  mo<lels  using 


refinements  or  improvements  of  the 
previous  year’s  circuitry,  and  most 
trouble  when  designers  chm>se  to 
toss  out  the  experience  of  former 
years  and  start  from  scratch. 

Where  a  capacitor  goes,  so  often 
goes  a  resistor,  hence  figures  for 
these  two  parts  run  hand  in  hand 
across  the  board.  Importance  of 
incoming  inspection  of  components 
and  (|uality  control  during  assembly 
shows  up  in  the  total  of  18  percent 
for  resistor  and  capacitor  replace¬ 
ments  by  one  manufacturer  as  con¬ 
trasted  to  a  2-percent  total  for  the 
other. 

Tuner  troubles,  particularly  tun¬ 
ing  switches,  rank  high  with  manu¬ 
facturers,  possibly  becau.se  inde- 
l>endents  touch  these  critical  units 
only  as  a  desperate  last  resort.  Men 
specializing  in  one  make  of  set  and 
having  replacement  tuners  for  them 
right  on  the  .service  truck  can  make 
a  changeover  of  a  complete  tuner 
•luickly  and  at  fairly  low  cost.  In- 
dei)endent  servicemen  obviously 
cannot  carry  spare  tuners  for  all 
sets,  nor  can  they  be  expected  to 
take  apart  double  and  triple- 
shielded  tuners  in  the  home  for  re¬ 
pairs.  Fortunately,  prevalence  of 
tuner  trouble  is  going  down  with 
improved  design  in  11(49  and  1950 
nuxlels  of  most  sets. 

hilectrolytic  capacitor  troubles 
run  as  high  as  3  percent  for  one 
independent  who  handles  a  lot  of 
otf-brand  and  lower-priced  sets  and 
al.sf)  has  a  large  numb«-r  of  second 
and  third-year  contracts  on  the 
bfMiks.  The  other  three  sources 
rated  electrolytics  as  under  one  per¬ 
cent,  however.  Flyback  transform¬ 
ers  n-ceive  vitriolic  comment  in 
most  shops,  but  troubles  with  the.se 
parts  just  about  vanish  when  manu¬ 
facturers  change  over  to  ceramic- 
core  units. 

An  independent  serviceman  just 
cannot  understand  how  a  joint  could 


Table  II 

—Tubes  Failing  Most  Often 

in  Television  Receivers 

T\  |ie  wnd 
Kiinclion 

Nature  of  Failure 

Keinedy 

OKI  iOl  ■  and 

l<(K(;i>i: 

horizontal 

(•aKHv,  in 

fliip  t4i  <‘1(M  trolyiiw  at  top  con* 

n4*4  tion 

(ihange  to  newi  tiilie,  wliii  h  iti 
some  makes  now  have  a  leaded 
glass  envelofM- 

I'.ati't  till  K-rts'ii  liecaiite  tiear 
lower  litiiit  of  sen-itivity 

Sehs  t  new  tills-  near  iq>|a-r  limit 
of  s»-n»iti\ity 

Karkhaiiven  interh'rence.  pro- 
diirii4r  bl.x'k  line  at  etiiro  of 
flit  tore  1 

Try  ru‘w  <»r  p4it  niH)rn*'t 

HfOUlul  tllU* 

(ksN7 

1  l|M'n  lilanient,  low  gain,  inter¬ 
till  1  tent  or  gassy 

Try  iK-w  tiilai.  If  in  relaxation 
os4-illator,  selection  is  niteded 

"d  ’  (  Hinl 
other 
r»s  titiers 

Ojwn  filiinirnt,  (»r  lo'vs  i»f 
sion  1 

Install  new  tills-;  drive  less  hard 
if  txevsihle,  as  the-w-  tiilies  are 
often  o|x-rated  tixi  cloW  to  rated 
limit.s 

iijn 

OK  dial  or 

Mil  rophoiiir 

S'l«*4 1  iH>nttiMT<iplioriii'  rM'w  IuIm* 
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conMTter 

1  ailiir*'  t<»  oHi’illalr  on 
ihaiUH'U  of  low 

t  tM‘W  IuIm-  thill  will  OM'ih 

lilt** 

5\  \  (iMil 
otlirr 
(iHiiipiiik’ 
tllkN''* 

1  hiirrioiit. 
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get  out  of  k  factory  without  being 
toldered,  hem-e  diican’t  look  for  bad 
jointa  aa  a  rule.  Manufacturer 
aerMcemen,  on  the  other  hand,  are 
given  guided  tour*  through  the 
factory  ao  they  can  aee  how  ea.'iy  it 
it  to  tniaa  a  joint  or  two,  and  are 
apaciaily  drilled  in  hunting  for  bare 
jointa  hence  find  more  of  them  in 
the  Held.  Inil«pen<ient.<i  may  offset 
an  unsoldered  high-re.siatance  joint 
by  replacing  a  tul>»*  or  adjusting  the 
screwdriver  controls  to  comfH-nsale. 

Realignment  includes  shifting  the 
l-f  value  when  two  receivers  in  the 
same  building  interfere  with  each 
other.  Most  alignment  work  is 
dune  in  the  shop. 

No  matter  how  definitely  an  ap¬ 
pointment  is  made  for  a  service  call, 
women  still  jM-rsist  in  "ju.st  .step¬ 
ping  next  door”  at  thi‘  appointed 
time,  or  even  forget  alMjut  it  and 
go  off  for  the  day.  Fal.se  calls  are 
high,  but  there  isn't  much  that  can 
be  done  about  them  until  servicing 
is  put  on  a  charge-jier-call  basis. 
Temporary  interference,  transmit¬ 
ter  troubles,  and  misrepre.sentation 
by  salesmen  as  to  nii-rits  of  built-in 
antennas  are  just  a  few  of  ttie  rea- 
Buna  for  dry  runs.  In  addition, 
there  are  times  when  work  mii.st  be 
done  to  retain  goiHlwill  or  prevent 
badwill  even  thougn  the  service 
urgahixation  has  no  responsibility. 

Home  VI  Shop  Rcpain 

The  percentage  of  sets  fixed  in 
homes  ranges  from  2b  percent  to  lit) 
percent,  depending  on  the  service 
organixatlon.  Top  figure  is  logi¬ 
cally  that  of  a  manufacturer's  serv¬ 
ice  organixation,  where  men  rtveive 
specialixed  training  ami  acipiire  ex- 
iwrience  on  just  the  one  make  of  set 
and  carry  practically  all  needed  re¬ 
pair  parts  and  test  eijuipment  for 
that  make  right  with  them  in  the 
service  truck  For  high-s  alilM*r  in¬ 
dependent  service  organisations 
handling  all  makes  of  sets,  an  aver¬ 
age  of  70  percent  of  calls  completed 
In  homes  is  considere*!  excellent  Iw- 
cause  they  cannot  t>ossiblv  carry 
spare  parts  for  all  makes. 

lx»w  figure  of  2b  percent  is  for 
lndei>endent  service  organirat ions 
that  employ  low-salar\  field  men 
who  know  little  more  than  how-  to 
replace  tula's  ami  removi*  the 
chassis.  These  firms  rely  heavily 
on  at-the-shop  experts  despite  obvi¬ 


ous  costline.ss  of  making  two  comes 
and  goes  j»er  service  call.  Such 
practices  have  resulted  in  banlc- 
ruptcies  of  some  service  organiza¬ 
tions,  with  conse<iuent  headaches 
and  loss  of  good-will  for  manufac¬ 
turers  of  sets  left  strandi'd  without 
.service. 

With  an  average  of  5  to  6  service 
calls  per  set  per  year  for  all  types 
of  organizations  and  an  installation 
cost  running  as  high  as  $20  per  set, 
almost  any  kind  of  bookkeeping 
ipiickly  reveals  the  difficulties  of 
breaking  even  on  service  contracts 
when  a  high  percentage  of  sets  have 
to  Ik*  brought  into  the  shop.  Firms 
doing  this  can  of  cour.se  exist  hand- 
stunely  as  long  as  new  service  con¬ 
tract  money  flows  in  at  an  accelerat¬ 
ing  rale,  but  eventually  comes  the 
day  of  reckoning.  .-Vs  a  result  of 
bitter  experience  along  the.se  lines, 
more  and  more  manufacturer.s  are 
exhibiting  interest  in  the  service 
organizations  to  whom  their  dealers 
farm  out  service  contracts. 

Dctign  Economia 

.Another  topic  prola'd  during  this 
survey  was  the  current  accent  on 
cost-cutting  in  tv  receiver  produc¬ 
tion.  .Some  of  the  items  and  tech- 
niijiies  being  used  or  receiving  con¬ 
sideration  are  listed  in  Table  111, 
with  advantages  and  drawbacks  of 
each,  .'service  organizations  con¬ 
tributed  eipially  as  much  as  manu¬ 
facturers  to  this  tabulation,  show¬ 
ing  their  intense  interest  in  the 
effects  of  manufacturing  economies 
on  service  calls. 

.Many  of  the  items  listed  in  Table 
111  can  give  lower  manufacturing 
ctists  than  comparable  earlier  ver¬ 
sions.  Most  of  the  changes  have 
little  or  no  effect  on  the  number  of 
service  calls  or  the  (piality  of  set 
lK*rformance.  .\  few  of  the  changes 
actually  imfirove  performance  and 
reliability,  while  still  others  have 
adverse  effei'ts  on  performance  that 
in  the  long  run  can  offset  cost  sav¬ 
ings. 

.Mthough  attention  to  inilividiial 
items  one  after  another  can  result 
in  appreciable  savings,  much 
liroailer  thinking  is  needed  to  get 
maximum  iK-nefits.  One  philosophy 
of  television  receiver  design  ha.s  the 
design  engineer  starting  not  with 
com()onents  or  even  circuits,  hut 
with  pure  logic.  The  overall  re¬ 


ceiver  is  designed  first  to  do  a  cer¬ 
tain  commercial  and  technical  job. 
using  a  number  of  separate  system 
comiKinents  corresponding  to  the 
blocks  of  a  block  diagram.  Possible 
patterns  of  interconnection  of  the 
blocks  are  studied,  with  no  concern 
for  details  of  internal  circuitry.  De- 
lilierations  might  follow  a  line  like 
this: 

"From  an  overall  point  of  view 
a  receiver  should  have  a  fiat  avc 
with  gain  to  .spare.  Perhaps,  there¬ 
fore.  the  avc  might  .stabilize  the  sig¬ 
nal  at  the  final  output  on  the  picture 
tube  grid.  In  so  doing  it  might  be 
arranged  to  hold  the  black  level  to 
a  constant  bias.  This  would  not 
only  prevent  variation  of  back¬ 
ground  but  would  also  make  it  much 
easier  to  pick  off  sync  at  that  point 
since  the  sync  would  be  held  by  the 
(Miwerful  avc  to  a  constant  bias. 
single  .stage  of  video,  d-c  coupled,  is 
appropriate  in  this  case.  Insteail 
of  the  usual  complicated  video  con¬ 
trast  control  circuit  with  its  long 
hot  leads,  the  gain  control  can  now 
be  a  simple  d-c  control,  arranged  to 
add  a  variable  bias  in  .series  with 
the  video  signal.  The  avc  counter¬ 
acts  this  to  force  the  black  level  to 
remain  at  its  proper  bias,  and  in  so 
doing  changes  the  contrast." 

Reasoning  in  this  way,  the  de¬ 
sign  engineer  carefully  investigates 
the  conse(|Uences  of  all  sorts  of  in¬ 
terconnections.  looking  particularly 
for  arrangements  that  make 
efficient  use  of  tubes  and  circuits. 
Thus,  by  careful  critical  thinking  he 
makes  sure  that  the  overall  economy 
of  the  system  is  excellent  and  the 
performance  is  the  best  possible  for 
the  intended  purpose  and  price 
range,  laist  rather  than  fir.st  comes 
attention  to  components  ami  pro¬ 
duction  practices  such  as  are  tabu¬ 
lated  in  Table  111. 

Hroad  overall  reasoning  during 
design  stages  is  ditfk'ult  and  re- 
•  luires  great  familiarity  with  tele¬ 
vision  circuitry  and  all  its  possible 
variations.  .Above  all.  such  de¬ 
signing  reipiires  clear  thinking 
without  being  distracted  by  the 
many  details  involved.  Recent  ex- 
jMTience  shows,  however,  that  it  is 
the  best  approach  to  the  problem  of 
obtaining  improved  television  re¬ 
ceiver  performance  at  lower  initial 
cost,  with  less  complexity,  and  lower 
service  cost.  J.M. 
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Table  III — Examples  of  TV  Receiver  Desi(3n  Changes,  with  Effects  on  Cost,  Performance  and  Service 


T  n-hnk|ur  | 

KITect  on  Coat  | 

Effect  on  IVrformamv 

StanilHcrlize  horizontal  swerp  truna- 
fornier,  focus  coils,  tuners 

Pennits  onlerinf  or  makin[t  larger  quanti- 
t’fa  at  lower  cost 

None.  Simplili«*s  serv  icing  sim*e  fewer  replac'e- 
ment  (varts  neeii  lie  stockesl 

Use  iremianiuni  diiKlKs  in  video 
detector  and  stuind  discriniinntor 

Kasier  to  install  and  n<*ed  no  sockets 

Retter  [licturr  delinition  Improvement  in 
iinifonnity  of  pnsliM'tion 

Omit  sefxtrale  hiifizontal  s>nc 
amplifier  tul« 

flliminates  cost  of  one  stage 

lleilucm  sync  stahility,  incrensing  serviiv  calla 

Omit  automatic  luiKhtnesw  omlrol 

Simpler  wiring 

None,  Imt  makes  set  harder  to  operate 

Use  direct-coupled  video  aiuptitiers 

I’sea  fewer  parts,  [lermits  omitting  d-c 
respvrer 

None  if  |>ro|M*rly  di-sigia'd.  Makes  servicing 
sim|iler 

1  se  fewer  r-f  and  i-f  staRcw 

\p|)rv«  ialily  lower  «»t 

Iteiluivs  sensitivity  and  'or  Ismdwidth 

Is-ss  sliieldini;  of  r-f  units 

A  few  pennies 

None,  hut  set  may  radiate  interfering  sigiml 

I  so  iw|Hirile  n,irr>>w  lutnd  i-f  ainpli- 
tier  for  s)iic  sifrnids 

Higher,  hut  im|iroves  sides  ap|ieal 

better  performance  on  evtremely  low  and  high 
signal  strengtlis,  hy  providing  more  n‘lial4e 
sym*  signals 

I  'm;  IO-I.S  me  i-f  value 

Slightly  lower  cost  tiuiugh  harder  to  align 

Iteiluces  oscillator  radiation;  practically  elimh 
nates  diatliermy  and  indiLstrial  interfert'iice 

I'm*  inttTcnrrier  svsteiii 

I'heaper  tulies;  chen[M*r  ('oni[ioiM'nts 

liond  if  |iroiM‘rly  designed.  Kasier  tuning, 
[iracticiilly  no  heiid-<*nd  isintact  noiM*.  Drift 
almost  unnoticeahle 

Omit  one  nr  more  •u>und  trii(>s 

A|>pre(iahlc  saving 

Siiind  [Mitterns  on  [tictiin*,  nion*  service  calls 

I'se  multipur|M>M*  lulx*s 

Iziwer  total  ixMt  of  tulies,  fewer  sockets, 
les.H  lalsir 

None  usually,  hut  harder  for  servicemen  to  tracw 
circuits 

I’se  low  vollape  on  c-r  2nd  uiiixie 

Cheaiier  high-voltage  supply 

Dimmer  picture;  possihle  hliMiming  and  hlurred 
highlights 

I'se  lartfer  pa  ture  tulie 

Higher,  lait  greater  sales  appeal;  fewer 
serv  ice  calls 

Same  effect  us  low  2nd  umMle  voltage 

1  se  pum  he<l  metal  c-r  maslis 

Chea|M>r  tlian  naildevl  niliher 

None,  tiivrw  im|>ressive  deaigns.  more  isilors 

I'se  rectanxulnr  pu  ture  tulie 

Smaller,  cheaper  cahinet 

None,  (iisal  sah>  feature 

Anchfir  |>icture  tula;  to  « hnssis 
ratlier  than  raliinet  so  one  man  can 
remove  and  replace  chassis 

Kasier  to  test  and  repair  sets  in  factory, 
sho|i  and  home,  otfsetting  cost  of  bracket 
needed 

Servicemen  ran  work  under  chassis  without 
damaging  tulie,  eliminates  adjusting  (siils  each 
time  chassis  is  reiiHiveil 

I'se  Alnico  tiiatmet  for  fiHusintt 

filienjier  than  ei|uivalent  copfier 

.None  at  first,  hut  harder  to  readjust  later 

I’se  mechanical  adjustments  of  yoke 
in  place  of  (sits 

A|4>reciuhle  saving 

l.ittle  or  none  at  first.  Imt  [smsihle  trouMe  later 
ns  oom|M>nents  drift  off  value;  harder  to  adjust 

I'se  hot  chassis  with  iiniversjil  a-c 
d-c  [lower- supply  circuits 

>im|iler  and  easier  to  wire 

Dangerous  to  servicemen  and  to  children  |>>king 
lingers  in  M't 

Provide  huilt-in  antenna 

Inc-reaseil  sides  apfieid 

.None  in  noise-free  high  signal-strength  areas 

Move  us  many  aintmls  as  [sissihle 
to  liark  of  set  and  hide  others  Is'liind 
liinKeil.  slidins  or  drop  panel 

Higher,  hut  increases  sales  apiieal  hy 
making  customers  think  set  is  simpler  to 
operate;  inqiroves  ap|iearnn<e 

More  serv  ice  mils  as  some  [lenple  are  afraid  to 
Pmch  <*s.sential  at-rear  tsmtrols,  while  others  play 
with  at-rear  ivmtrols 

I'se  lower-wattafre  resistors 

Slight  saving 

t’an  im|uiir  [verformatue;  increases  service  calls 

I’se  lower  voltatre  ratintts  for  pii|s*r 
cu|Hi<'itors 

Slight  saving 

.None  at  first;  leakage  mav  later  affect  perform- 
atus*,  and  hreakdowns  will  increase  service  calls 

I’sr*  cheaiMT  out|iut  transformer  and 
louds|M*aker 

A[>(>reciahle  saving 

less  Volume.  [sHin'r  tone,  more  distortion,  more 
fpspieiit  fadiires  hem'e  more  service  calls 

I  'm*  thinner  sajre  metid  for  chassis, 
with  less  platint!  or  just  thiti  Mash 
of  (vi|i(«*r 

I/iwer  materials  cost  and  easier  to  [iiincli 

C^hassis  Is-nds  readilv.  U|isetting  aligniiirnt, 
easily  daiiiagevi  in  handling  or  slii|>|)ing;  csirrodes 
([nil  kly  in  humid  and  salt  air 

IiK’n’iiv*  M/o  «»f  4 

i^iwer  assemhiy  and  wiring  costs 

Nfinp.  Kjinht  U*  Hervi4«  Imn  .iiim*  4  iriMiiti  are 
piisi'T  t«»  Ir;i4'e.  IzPjw  (lnn^*r  of  nhorbi 

put  tiils-s  wherever  ivuivenient 

^imple^  wiring,  less  hdsir 

None,  hut  .s(;rvii*eman  must  yank  chassis  to 
replai-e  tiilsM  that  are  unilerneath  or  crowdevl  in 

Provide  test  terminals  or  jacks  at 
rear  of  chassis  for  servii  inR 

livira  cost  olTsi't  hy  easier  aligning  anil 
troiihleshisiting  Isith  in  factory  and  home 

Allows  diagn<Mis  of  trouhle  ipiickly  in  many 
cas«*s  without  removing  v  hassis 

1  se  two  ispial  valiie  resistors  ns  f-in 
disi  riminator  load 

Kxtra  resistor  cost  olTset  hy  sims-iIuii  in 
f-m  aligniia*nt 

Allows  servii  eman  to  make  dire«;t  connection  of 
output  meter  without  unsoldering  < 

Miik*‘  nil  Hilhoiit 

n'MifiA  irii; 

Kvtra  cost  olTset  hy  easier  re()laienient 

Allows  i|uick  checking  and  replacing  i>f  fuses 
blown  hy  temisirary  line  surges 

Mam|>  ilate-ciHlisI  serial  numla>rs  on 
all  evfH'iisive  com|«inents 

Prevents  unscrupulous  tirms  from  getting 
free  replacement  of  [wirts  over  a  year  <dd 

lm|>roves  m.inufuctiirer  relations  with  honest 
organi/atlins.  eliminating  neevi  for  suspicion  of 
fraud  and  inter|>e,ition  of  red  tajs* 

M('M  lip  s«‘rvi4<*  iiiiintiHl.H  4>n  rx'w 
until  pHnlin  <  han*:e?4  rcnull- 

intr  fniin  In'M  r\}K*rf«’n*'e  have  all 

Im‘9‘11  iiinfi#* 

>aves  lost  of  |ire[Hiring  and  M-nding  out 
notices  of  (irisliirtion  •  hangiw  or  making 
new  edition  of  manual 

Alaki’s  re(Niir  of  early  sets  dillicult  or  even 
im|K>s.sihle,  losing  gisMiwill  of  Imtii  serviceman 
and  owner  rif  M-t 

1  s«‘  pl.i'tii  lalaiH-l^ 

In  large  i|UHntilies.  alsait  half  cost  of 
com|iarahle  wissi 

•None.  Alsiiil  $l(M)(HKt  tisiling  neeilerl  to  get 
I.IMH)  cabinets  a  day.  .^triking  styling  [xMai- 
hilities 

1  "t'  inrt.il  1  iliini'tw 

r  HUM*  (lii‘H  iir»*  « 

N'onwar|>ing  more  durable,  hut  almost  im|MisM^ 
hie  to  re[viir  M-ratches  in  finish 

t  luillt'T  WimmI  t  iltlllff,  fi  »t  r 

l.l'M  kn  1*‘'S  «  r 

*  r  i>  IukIi 

..f  <  ..^1 

Is*ss  dural, le  cabinet,  more  suhjer  t  to  breakage, 
war|,ing  and  |ix,*u*ning  of  joints 

I  se  1  old  flue  in  w.shI  caliinets 

OulfI  iflup  h»*n4  **  |H  4  hpa|iPr 

<  Cabinet  joints  are  weaker 
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Engineering  Trends 
in  Spot  Welder  Controls 


for  iniiltliii"  foiilroU  tlial  inrft  r«*lialtilit>  and  «nii<-k-rf|»air  rrqiiire- 

iiiriil!'  of  auto  iii«lti»lr\  a*M*ml»l\  liiir*.  ami  drtail'  of  ratron  timer  eirruil  lia\iii^ 

poleiilioMo'trr  roiitroi  of  lime  for  earli  >e«|tiem'e<l  fiiiietioii  of  a  resi>taiiee  vse  i.ler 


PKK.>>KMl»A\  autorilolili)"*  ar»* 
Idiilt  iJti  a  iirtxlijcttoii 
I  with  i-a  h  <i|M*ratiiin  on 

H  |ii <‘«vilinK'  Aa  of  rf^istaiuo 

wi-idiio'  in«Tfii.'»i-?i,  maintonanrf  of 
j  (oiitioU  li«^-om«‘A  mor«‘  of  a  fai  tor 

III  tin-  rtow  of  part'*  olf  tile  lnu“>*. 

I  'I’iif  loromaii  rt*tiion'*ililo  for  tho 

output  of  a  particular  lin<-  iriii'.t.'* 
that  till'  inaintoiiani'o  nian  keep  his 
ispiipnii'iif  III  coiulitioii  sothatilown 
tlllU-  IS  llllllirill/l'll  tfllifk  ilTMCl' 

or  I I'plai  I'tni'iit  of  faulty  I'oiitrol 
|i.UU‘1k  Is  a  MCI  esslt  v  . 

To  Mill'!  the  ri't|uiM  itii'tirs  i  f  the 
aiitoni.'tue  iiuhisiry,  a  welder  eoti- 
trol  must  he  ilesiy'lleil  and  con- 
strui  leil  in  such  a  way  tiiat  a  defe. 
tue  unit  call  lie  spotted  and  replaced 
in  a  few  seconds.  The  defective 

unit  ■  all  then  Im'  repaired  later,  in 
1  a  nioie  convenient  Imatton  having 
'  the  needed  tiMils  and  test  e'|U  1  pniellt . 
i  Kactois  that  must  he  considered  in 
*  order  to  me«'t  these  industrial  re- 
MUirements  for  electronic  vvelilei 
ll  Controls  will  now  h*'  taken  u(i. 


By 

STUART  C.  ROCKAFELLOW 

A'oboff  on*  t  'ttrpiirn  fiou 
ttrtr  Hit ,  %t irhttjnn 

t^uick  chany'e  of  defective  units 
in  a  control  svstern  is  essential, 
tiui'k-actin/  fasteners  of  the 
iliiarter-lurn  type  are  popular  for 
holditiK'  ch.issis  uni's  in  position  on 
panel-  Intercha-'is  loiinection- 
are  made  thioiivfh  hii-ky  connect<irs 
.iiid  pliiK's,  Kvternal  wiriiiK'  to  the 

elistronic  control  unit  is  riiti  to  a 
permaiieiitl.v  mo.inted  terminal 
strip  that  also  has  p|uy'-;n  connec¬ 
tion-  to  the  cha-sis  units.  An  entire 
chassis  c.in  thii-  he  leplaced  in  less 
than  a  minute,  usinjr  only  a  screw¬ 
driver.  Kxfernal  wiriny'  is  undis- 
furhed  diirinv  the  chany'e. 

tiuick  Conversion  to  a  dilTerent 
tvpe  of  opertition  is  a  highly  desir- 
ahle  feature.  If  the  ipialitv  of  the 
metal  heiny  welded  chanjfes  durir.y’ 
production  it  mav  he  nives-ary  to 


chan>;e  to  pulsation  vveldioK  i>i 
order  to  break  throuKh  an  oxide  or 
coatin>r  iti  order  to  weld.  This  in¬ 
volves  a  different  contml  that  re¬ 
peats  the  weld  time  at  regular  inter¬ 
vals  .so  as  to  jfive  several  shtits  of 
Weld  current  insteail  of  the  usual 
one.  With  interchanyreahle  timer 
lianels,  the  same  power  panel  atid 
welder  connections  may  he  used  to 
produce  pulsation  weldiny.  and 
chanyeover  time  is  cut  to  a  mini¬ 
mum 

Dciirabic  Accasoria 

For  fast  yrun  welder  operations 
the  time  rtspiired  to  yet  the  Weld- 
iny  points  toyether  l)*-comes  im¬ 
portant.  Once  the  point.s  are  to- 
yether  they  will  have  to  oiam  only  a 
short  distance  in  order  to  move  the 
yiin  »o  a  new  position.  The  use  of 
an  extra  unit  to  produce  a  lonyer 
initial  squeeze  time  is  desirable.  Tin- 
initial  .squeeze  time  then  delays  tin- 
Weld  firiny  until  the  points  are 
I'losed.  and  suhseiiuent  sipieeze 


no.  I  Slmplilivd  clfcuil  ol  >equ»nc*  tlin»r  lot  totUlanc*  weldor.  .Al  reel  condition  i»  ehown,  in  which  V,  and  Vi  are  fully  conducting 

and  the  grid  cathode  path  ol  Vi  is  conducting 
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Raplacmq  timer  chaitii  in  electronic  control  lyitem  oi  retUtanca  welder  on  auto  lender  asiembly  line.  Entire  operation  Is  completed 
*o  quickly  throuqh  use  oi  quick  actinq  chaisii  faetenere  and  cable  connectors  that  operator  at  left  has  time  lot  only  lew  pulls  on 
ciqarelte  while  waitinq  lor  maintenance  man  to  qet  his  welder  back  Into  operation 


|K‘i  iiiils  ni;iy  !>*•  fdri.tiileriilily  .thortt'r 
.so  that  thf  jriin  may  bf  dray'irtMl 
alonir  thi*  work.  This  unit  pluK.s 
into  the  rfjrular  timor  panel. 

Two  pilot  buttons  are  .sometimes 
iiseii  on'tfun  welders  to  irive  ;iddi- 
tiona!  weld  time  on  jiarts  that  are 
heavier  and  require  more  current. 
A.s  the  operator  moves  alonjr  the 
work,  he  pushes  the  button,  which 
jrives  the  corrts-t  iltiration  of  weld 
current.  The  unit  to  accomplish 
this  is  also  pluKKetl  into  the  reirular 
timer  panel. 

The  same  type  of  electronic  w«dd 
control  may  be  used  on  :i  press 
w'elder  in  which  a  platen  mf>ves  the 
parts  into  position.  .\s  the  i)laten 
reaches  position,  a  limit  switch 


starts  the  control,  which  then 
prix'es.ses  the  welder  throujrh  thi* 
sequence.  A  release  delay  is  neces¬ 
sary  to  ifet  the  ifuns  out  tif  the  way 
before  the  platen  retracts.  This 
additional  control  is  also  pluiry'ed 
into  the  reirular  timer  panel 

Speed  Requirements 

The  limiting  factor  in  the  speed 
of  jrun  welders  a.s  used  on  automo¬ 
tive  production  lines  is  the  s|u‘ed  at 
which  the  weldinK  points  will  clo.se 
and  open.  This  is  limited  by  the 
action  of  the  air  valves  and  the  de¬ 
lay  in  the  bleedinjr  of  the  air  lines. 
.\s  these  components  improve,  auto¬ 
motive  welding'  enifineers  are  rjuick 
to  ask  for  faster  controls  in  or<ler  to 


ii.se  «|uipment  at  the  fastest  rate 
IMtssible.  They  request  a  minimum 
time  of  2  cycles  squeeze  (time  for 
the  weldinj?  points  to  ifet  tojtether 
and  build  up  sufficient  pressure).  2 
cycles  weld  time  (period  of  time 
durinir  which  current  (lows  throujfh 
electrodes),  1  cycle  hold  (time  for 
molten  metal  to  conireal  and  form  a 
bond)  and  2  cycles  off  (time  for 
valve  to  0|K‘n  electrodes  and  move 
arm  to  new  liR'ation).  This  total 
minimum  time  adds  up  to  8  cycles, 
which  means  a  sjH'ed  of  4.50  spots 
f)er  minute  if  all  times  are  mini¬ 
mum.  While  it  seems  that  this 
maximum  speed  may  never  be  used, 
there  are  certain  conditions  where 
the  minimum  time  for  any  one 
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th»*  additjonaJ  half-i-ycle,  insuring  jwnd  upon  many  factors  for  amount 
f ull-<-ycle  firing  of  thf  weld  current,  of  current  fiow,  one  of  which  is* 

cathode  temperature.  With  varying 
voltage  Conditions  in  automotive 
plant.s,  tluctuations  in  heater  poten¬ 
tial  have  little  effect  on  the  current 
pa.s.sed  through  the  .smaller  thyra- 
trons.  The  current  pa.s.sed  through 
thyratrons  is  much  greater  than 
through  vacuum  tube.s  of  similar 
size.  The  miniature  ty|>e  2It21,  the 
metal  tyfie  502A  and  the  2or)0  types 
of  thyratrons  each  have  an  average 
rating  of  100  ma.  This  is  heavy- 
enough  so  that  these  tubes  can  di¬ 
rectly  control  the  larger  type  relays 
which  are  used  to  control  the  valve 
and  the  we!d  circuit.  All  the  tube.s 
in  mmlern  timers  are  of  the  same 


ojieration  may  I*  nts-r.ssary 

Full-cycle  firing  Ijecomes  more 
imieirlant  on  fa.st  0|>erations.  For 
instance,  the  timer  may  l»e  set  on 
2  cycles  weld  time  for  a  fast  rejieti- 
tive  o|MTatiori.  If  the  timer  gives 
21  cycles  of  current  there  will  l>e 
positive  cycles  and  only  two  nega¬ 
tive  cycles.  This  will  tend  to 
saturate  the  transformer,  with  sub- 
sisjuenl  breakdown.  The  use  of  cir¬ 
cuits  giving  fulU-ycle  firing  is 
necessary.  This  is  accomplished 
by  using  a  resonant  circuit.  The 
inductance  of  the  relay  coil  is 
shunted  by  the  correct  value  of 
capui-itance  for  resonance.  .-Vs  the 
thyratron  passes  only  one  puNe.  the 
capacitor  holds  the  relay  closed  for 


Electronic  Switching 

Flectronic  secjuencing  l>ecomes 
essential  when  ojierating  s[K'ed  is 
stepped  up.  Relays  have  an  inher¬ 
ent  delay  which  limits  their  speed 
in  changing  from  one  circuit  to 
another.  Tulies  replacing  relays 
can  make  a  change  instantly.  Small 
thyratron.s  are  generally  used  due 
to  their  high  current-carrying  ca¬ 
pacity  ami  ruggedness.  In  timing 
circuits  the.se  tulies  are  desirable 
liecau.se  the  current  they  control  is 
either  on  or  off.  They  act  more 
like  a  comjilete  switch  than  a 
vacuum  tula*.  Vacuum  tulies  de- 


C«ampl«  ol  •l•crTon  iim«r  having  quick  disconnect  plugs,  book  type  hinged  chossis.  and  wide  ranges  of  independent  time  adjust* 
■lents  lor  squeeae.  weld  hold  and  oft  cycles,  as  required  for  use  with  resistance  welders  on  auto  assembly  lines.  Power  panel 
of  upper  right  used  with  timer  is  replaced  by  pulling  out  three  plugs  and  turning  three  quick  acting  fasteners  At  lower  left  it  ignitron 
contactor  ossembly  lor  resistance  welder  showing  how  plugin  copper oside  rectifier  is  replaced.  Lower  right  -plugin  relay 
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type  for  eaj«y  interchanKeability,  al- 
thouKh  some  pass  only  a  few  ma. 

Because  of  the  heavier  current 
reijuired  to  energize  valves  and  fire 
ignitrons,  octal-base  plug-in  relays 
with  small  pins  sometimes  fail  due 
to  overloading.  The  trend  is  toward 
heavier  plug  connections  rated  at 
10  amperes  continuous  duty,  which 
is  sufficient  for  the.se  welder  appli¬ 
cations.  The  contacts  of  the  relays 
are  also  rated  at  10  amperes,  and 
to  insure  a  clean  break  two  of  the 
four  poles  are  connected  in  series. 
The  heavier  currents,  which  are  a 
major  cau.se  of  pigtail  breakdown, 
do  not  pass  through  the  pigtail  con¬ 
nections.  Only  a  few  milliamperes 
of  current,  enough  to  lock  in  the 
timer  once  the  pilot  has  been  closed, 
pass  through  the  pigtail  leads  of 
the  relay. 

The  copper-oxide  rectifier  units 
which  are  used  to  pass  a  undirec- 
tional  flow  of  current  to  the  igni¬ 
tors  of  the  ignitrons  have  in  some 
cases  proved  troublesome  to  change. 
One  car  manufacturer  asked  to  have 
these  units  in  a  plug-in  form  for 
fast  change. 

Sequence  Timing  Circuit 

An  example  of  a  circuit  design 
that  has  adequately  met  auto  in¬ 
dustry  requirements  for  efficiency 
and  reliability  as  well  as  ease  of 
maintenance  is  that  of  the  Robotron 
model  3B  weld  timer  shown  in 
Fig.  1. 

lilentical  type  3050  thyratrons 
are  used  throughout,  simplifying 
the  stcH'king  of  replacement  tubes. 
Both  the  control  grid  and  the  shield 
grid  may  be  used  for  control  pur¬ 
poses.  At  115  volts  anode  potential 
the  control  grid  will  hold  the  tube 
jionconducting  until  the  grid  Ifias 
goes  below  —2  volts.  The  shield 
grid  is  less  <ritical  and  the  tube 
will  fire  at  about  —4  volts  shield 
grid  potential.  For  accurate  timing, 
the  control  grid  is  generally  u.sed. 
The  shield  grid  will  hold  the  tuV)e 
nonconducting  with  a  negative  po¬ 
tential  but  is  seldom  used  for  tim¬ 
ing. 

The  thyratron.  being  a  grid-con- 
trolh'd  rectifier,  will  conduct  only 
when  its  anode  is  positive.  The  tube 
can  be  rendered  nonconductive  or 
bliK'ked  if  a  negative  charge  is 
placed  on  the  grid  between  these 
po'itive  i)ulsos. 


FIG.  2 — Wai^r  sorinq  circuit  ior  rutUt- 
one*  welder 


When  the  circuit  of  Fig.  1  is  at 
rest,  tubes  V,  and  V,  are  conducting, 
charging  weld  time  capacitor  C’t  and 
hold  time  capacitor  CV  The  squeeze 
time  capacitor  C,  is  charged  by 
grid-to-cathode  conduction  of  I’, 
through  K,.  Capacitor  C,  is  being 
charged  to  a  negative  potential  at 
its  grid  end  by  griil-cathode  conduc¬ 
tion  of 

When  the  initiating  switch  is 
closed,  relay  1  is  energized  through 
V,  and  all  of  the  contacts  on  it 
are  closed.  One  set  of  contacts  is 
used  to  lock  in  around  the  initiating 
switch  and  the  other  set  to  bring 
the  cathode  of  T,  to  the  potential 
of  the  L,  aide  of  the  a-c  line.  The 
cathode  end  of  K.  is  now  at  />, 
potential  and  the  charging  .source 
for  C,  is  removed  so  it  now  dis¬ 
charges  through  variable  resistor 
/?,  for  .s<iueeze  time. 

When  C,  drains  to  a  low  enough 
value,  tube  4’,  will  conduct  and  pull 
in  relay  2  which  starts  the  weld 
time.  When  F,  conducts,  the  posi¬ 
tive  jiulsea  which  have  previously 
been  u.sed  to  charge  C,  are  effec¬ 
tively  shorted  to  the  L,  side  of  the 
line.  This  brings  the  anode  side  of 
r,  to  /„  and  4’,  is  blocked  by  a  nega¬ 
tive  potential.  With  4',  rendered 
nonconductive,  (',  now  drains 
through  variable  resistor  li,  to  a 
low  enough  value  so  that  tube  4’. 
will  finally  conduct,  giving  the  weld 
time. 

When  4’,  conducts,  C.  immedi¬ 
ately  charges  to  a  negative  potential 
at  its  anode  side.  This  places  a 
negative  potential  on  the  shield  grid 
of  4'„  which  stops  that  tube  from 
conducting,  releases  relay  2,  holds 
4',  nonconducting  and  blocks  4V 
With  4',  blocked,  C,  can  now  drain 
through  variable  resistor  A’,  ■  hold 
time)  to  a  low  enough  value  until 
4’,  will  fire.  When  4',  fires,  the  neg¬ 


ative  charge  on  C,  is  fed  back  to  the 
grid  of  4’,,  blocking  that  tube  and 
releasing  relay  1. 

If  the  initiating  switch  is  held 
closed,  as  is  done  in  repeat  opera¬ 
tion,  then  as  relay  1  opens  at  the 
end  of  the  cycle  the  anode  supply  to 
V,  is  broken,  rendering  that  tube 
nonconductive.  This  in  turn  re¬ 
leases  the  negative  bias  on  4'^  4'. 
and  4’,  and  these  tubes  immediately 
conduct,  charging  C,  and  C„  As  C, 
charges,  it  blocks  4’.,  which  then 
allows  C,  to  drain  to  a  low  enough 
v.alue  through  variable  resistor  R, 
(off  time)  until  4’,  fires  again, 
starting  another  .sequence. 

Cooling  Water  Control 

During  the  summer  months  the 
condensation  formed  around  the 
coils  of  the  welding  transformer  as 
they  cool  is  a  definite  hazard.  It  is 
desirable  to  turn  off  the  water  flow 
as  soon  as  the  ignitron  tubes  and 
transformer  have  cooled  down 
sufficiently.  This  usually  takes 
about  two  minutes. 

Means  should  be  provided  to  turn 
on  the  water  supply  when  the 
welder  is  first  placed  in  operation 
and  keep  the  water  flowing  as  long 
as  the  welder  is  in  u.se.  Two  min¬ 
utes  after  the  welder  is  stoppeil,  the 
water  flow  should  cea.se.  This  is  ac¬ 
complished  with  the  circuit  shown 
in  Fig.  2.  Closing  the  welder  switch 
charges  the  grid  capacitor  positive 
as  shown.  This  overcomes  the 
negative  bias  on  the  other  grid  and 
the  tube  fires,  pulling  in  the  relay 
which  closes  the  valve.  The  grid 
capacitor  is  of  such  value  that  it 
discharges  in  about  two  minutes. 
As  long  as  the  wehler  is  being  used, 
the  capacitor  is  constantly  lieing 
charged.  .After  the  last  weld  the 
capacitor  drains  off  and  the  nega¬ 
tive  bias  on  grid  2  takes  control, 
blocks  the  tulte  and  turns  off  the  re¬ 
lay  controlling  the  water  flow.  Con¬ 
tacts  on  the  relay  are  also  provided 
to  turn  off  the  flow  .switch  and  open 
the  ignitron  firing  circuit  when  the 
day’s  work  is  done. 

The  techni(]ues  and  circuits 
herein  described  are  readily  applic¬ 
able  to  other  types  of  industrial 
electronic  contriils.  The  design 
principles  involvetl  are  basic  to 
widespread  industrial  acceptance  of 
electron  tube  equipment  on  factory 
production  lines. 
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TELEVISION  ANTENNA 


<  !oii\riiiriii-r  iuiii  froiioiiiN  an*  wlit'ii  niir  Iraii^inittiii*:  aiilrniia  liaiiillt's  two  or 

iiiorr  rio-rlv  •>|iar«’«l  r-f  ^arri♦•r^.  I )i|»l**x«*r>  for  Mirli  roiiihinatioii  ar«*  im|M*<laii(’<* 

i)ri<lp>  liaviii;:  «li>lrilMil<‘ii  |iaraiMftrr  <-hara^t•‘ri^li«'^  of  r«»axial  lino.  I’ovsrr  from  tv\o 
.iin|tlifi«‘rx  o|»4‘ratiii<:  at  tin*  »am«‘  fr(‘«|ii«‘n<-\  ran  al-o  Itr  aHtlrtl  with  tirNii**" 


TKI.KVISION  Ilin.K\KR.S  I»Tmit 
two  or  nior«*  raiiii)-fre<iu»'iu‘> 
KitriwilM  to  l)f  traiisniittfil 
ii<'oio«ly  from  om-  uiitrntiH  without 
iiitfrai'tioii  of  thi‘  !*iKual  ^f*‘^••rator.■^. 
'I'hfv  ar*-  employed  in  the  majority 
of  televiHioii  installations  in  this 
eountr\  to  etfis't  the  comhination 
of  visual  and  aural  carrier  fre- 
ipieiuies. 

Itiplexers  were  deVeloiMul  as  a 
matter  of  sound  eiiyineerinjr  and 
is-oiioiniis:  It  IS  more  convenient, 
and  less  exix'nsive  to  arrange  for 
one  antenna  to  hamlle  two  or  more 
1  lo".elv  spaced  radio-frei|uency  car¬ 
riers  than  it  IS  to  install  separate, 
close,  non-interactiny  antenna  sys¬ 
tems. 

Balanced  Bridge 

•  tne  of  the  first  systems  to  he 
filed  was  the  halaliced  hridy'c  tvjie 
ot  .lipliAer  shown  in  Fiv'.  1  Itoth 
aui.il  .ind  visual  out|iut.s  are  hal- 
.meed  to  v’fo.ind  Hridv’e  arm  im- 
Iieilam  e  values  are  so  chosen  that 
aiiial  trali'mittei  voltayes  will  he 
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eipial  at  hoth  visual  transmitter 
terminals;  tience,  no  aural  carrier 
potential  e.xists  across  the  visual 
transmitter.  .Similarly,  no  visual 
larrier  potential  will  exist  across 
the  aural  transmitter. 

Since  the  reactive  elenu'tits  must 
he  isolated,  they  miifht  he  con¬ 
structed  III  the  manner  shown,  in 
which  the  reactance,  a  less  than 
•piarter-wave  sistioii,  is  etfectively 
removed  from  jfcound  hy  a  shorted 
ipiarter-w ave  .section. 

If  it  were  possible  to  make  the 
reactances  ajipear  as  an  open  cir¬ 
cuit  to  the  visual  transmitter,  and 
either  a  short  circuit  or  extended 
transmission  line  to  the  aural  trans¬ 
mitter,  the  diplexinir  function  would 
he  preserved  and  the  reactances 
could  he  elimiiiitted. 

Fijiure  2  shows  .schematically  a 
modified  form  of  hridjre  diidexer’ 
where  hridife  reactance.s  are  un- 
luvessarv.  \’isual  siirnals  are  trans¬ 
formed  at  (loint  from  an  unhal- 
anced  to  halaliced  voltage  hy  the 
shorted  (|uarter-wave  section 


They  are  conducted  across  a  short, 
heavy  har  to  inner  coaxial  line 
/>-//  and  are  transferred  to  outjiut 
line  with  effectively  zero  phase 

shift  Irecause  of  the  proi>erties  of 
the  open,  inner  coaxial,  ipiarter- 
wave  .section.  The  visual  sitrnal. 
therefore,  is  |>laced  on  the  jiair  of 
output  transmission  lines  as  a  hal- 
anced.  piish-i>ull  voltatre.  Video  car¬ 
rier  voltage  conducted  alonir  line 
I>-Ii  to  iioint  .t  will  he  equal  to  and 
out  of  phase  with  the  voltaK'e  con¬ 
ducted  aloiivr  /■-'-f  to  A.  Therefore, 
cancellation  of  the  visual  carrier  is 
obtained  at  the  aural  input. 

Aural  carrier  iiovver  is  equally 
divided  at  jioint  .1  and  is  placed  di¬ 
rectly  on  the  output  lines  throuy'li 
imiiedance  transforming  .sections 
AHD  and  A('h'.  Ideall.v,  no  aural 
carrier  jrets  into  the  visual  carrier 
line  because  '  recalling  ay'ain  the 
zero  phase  shift  maintained  hy  open 
quarter-wave  section  />-//>  both 
inner  and  miter  conductors  of  the 
visual  input  are  at  the  same  aural 
Iiotential.  For  proper  turnstile 
fet'd,  one  of  the  output  lilies  is  made 
‘.to  elect  I  leal  decrees  loti^'er  than 
the  other  at.  isiiallv,  the  visual  car- 
rii*r  freqliellcv. 

Slotted  Bridge 

Fiy'iire  .t  shows  a  third  tvpe  of 
hridye  dildexer,  ctllled  either  a 
slotted  hridize  or  coaxial  hybrid 
junction’  '.  This  model  is  about  as 
comt'act  .1  unit  as  it  is  possible  to 
make.  Its  unique  feature  is  the 
'lotted  Station  which  extends  from 
the  outimt  lines  hack  a  tpiarter 
wavt'liuiifth  at  the  visual  carrier 
fretpiencv.  To  the  aural  iiqiut  the 
slot  makes  litth'  ilitTerence.  It  is 
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DIPLEXERS 


Diily  iiwessary  that  thi*  oiit»T  co¬ 
axial  »«*ction  from  outputs  to  aural 
input  have  the  pr<»|H-r  impedance 
(37  ohms  approximately »  to  trans¬ 
form  the  51. 5-ohm  sound  line  to  the 
25-ohm  imj>edance  of  the  two  out¬ 
put  lines  in  parallel. 

To  the  visual  input,  the  slot  acts 
as  a  halancint;  section,  transform- 
intr  an  unbalanced  to  ground  visual 
voltajre  at  point  2  to  a  balanced, 
push-pull  vi.sual  voltaRe  at  points 
1-1.  The  visual  signal  sees  the  out¬ 
put  lines  in  series,  or  sees  their  im¬ 
pedance  as  (for  example)  2  X  51.5 

103  ohms. 

For  proper  matchinjt,  the  char¬ 
acteristic  impedance  developed  be¬ 
tween  center  conductor  n  ami  the 
unshorted  side  of  the  split  con¬ 
ductor  must  be  approximately  73 


FIG.  3  Siolted  bridq*  diplescr 
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FIG.  4  — Voltaqa  tlandinq-wav*  ratio 
Tertiu  Iraquancy  tor  tlottad  bridqa  typa 
ol  dlplanar 


Coaxial  hybrid  rinq 
or  rat  raca  at  lowar 
lait  oi  thia  daaalop 
menial  transmitlar 
addx  the  power  out¬ 
put  ol  two  doubler 
ttaqe* 


ohms  in  the  section  2  to  1-1.  We 
miifht  Consider  the  inner  coaxial 
section  2  to  1-1  as  two  transmission 
lines  in  parallel,  having  conductor 
a  in  common.  One  line  is  short-cir¬ 
cuited  one-(juarter  wavelenirth  from 
the  siirnal  source  (visual  siynal  at 
2)  and  therefore  presents  an  open 
circuit  to  the  source,  .so  visual 
power  incident  at  2  is  transmitted 
to  1-1  aloTiir  a  transmission  line 
composed  of  conductor  a  and  the 
unshorted  sidt'  of  split  conductor  h. 

.Aside  from  la-imr  able  to  handle 
pre.sent-day  transmitter  powers  (up 
to  10  kw)  the  diplexer  must  meet 
rather  strinirent  impedance  re- 
•piirements.  We  should  like  it 
mainly  to  accomnuMlate  the  video 
carrier  fropiency  and  all  video 
modulation  products  without  no¬ 
ticeable  selectivity.  In  other  words, 
the  video  input  to  the  diplexer 
should  tie  almost  perfectly  matched 
to  the  video  transmission  line  over 
a  ranjre  of  at  least  5  meiracycles. 

Typical  plots  of  voltaire  standinjr- 
wave  ratio  against  fretjuency  for 
the  slotted  bridjre  diplexer  are 
shown  in  Fijr.  1.  With  output  lines 
terminated  in  matched  51.5-ohm 
loads,  the  visual  input  (end  input) 
possesses  a  broad  frequency  char- 


acteristic,  liaviiiK  a  Voltaire  staml- 
inif-wave  ratio  of  less  than  1.05  in 
the  reirion  tif  interest  (channel  5 
in  this  ca.se  1.  .A  much  narrower 
characteristic  is  exhibited  by  the 
aural  input,  which,  however,  doe.s 
not  have  to  be  broad  to  meet 
•  lO-kc  aural  requirements. 

Notching  Filten 

.An  entirely  iliflerent  philosophy 
of  diplexiny'  is  embodied  in  the  filter 
tyiH*  system  of  Fi)f.  5.*  Various  co¬ 
axial  element  filter  structures  have 
been  devised  and  are  irenerally  in¬ 
serted  as  shown.  The  filter  in  the 
sound  transmitter  line  passes  the 
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FIG.  i  Diaqram  oi  llltor  typo  dlploxor 
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FIG.  Schomatic  ol  coailal  hybrid 
rln9  or  rat  roco 

aural  carrier  ami  i.i  ailjusted  to  re- 
je«'t  the  visual  carrier  fre(iueiicy. 
A  reverae  function  ia  perfurrmHi  hy 
the  filter  in  the  visual  tranamMsion 
line. 

llnfiirtunately,  aural  ami  visual 
I  carriers  are  close  tt>vrether.  pen-eiit- 
I  atte-fretiuem  y-wise.  so  that  filter.s 
f  used  are  of  a  sharii  cut-olT  variety. 

I  Such  notchimr  filter.s.  U'  they  are 
*  called,  do  not  iirescnt  a  cotistant 
i  resist.'ttice  to  the  video  transmitter 
over  the  entire  visual  iias'  hand; 
consrsiuently. ,  iimte.siraiile  iiijrh 
video  fre<juency  transient.s  a[<|iear 
in  the  picture,  laused  hy  the  varia¬ 
tion  in  volta^’e  stamliny'-wave  ratio 
in  the  cut-olT  portions  of  the  (las- 
hand.  F  irtherniore,  a  sharp  cui-oiT 
filter  makes  hi oadhanditiK'  of  the 
transmi’ter  output  stay-e  ditlicult. 
if  not  impos,ihle  It  is  feasihle. 
however,  to  lii-er!  a  conipeli-a!  inj.' 
network  Iw-tweeii  visual  transmitter 
ami  filter  1  so  that  hroadhamliny' 
the  transmitter  outiuif  is  possihle, 
thouK'h  Video  transients  will  slid  1»' 

broadcast 

.•\n  advant:ii:e  of  the  filter-tvpe 
•ystem  IS  that  onlv  a  sinjtle  trans¬ 
mission  line  is  reipiired  to  feed  .in 
antenna,  whereas  the  hridK'e-type 


diplexers  res^uire  two  line.s  to  the 
radiators.  However,  the  double-out¬ 
put  diplexers  when  combineil  with 
a  turnstile-tyjie  antenna  have  a 
much  wider  bandpass  characteristic 
than  filler-tyiM*  diplexers,  and.  for 
thi.s  reason  apparently,  have  had 
much  wider  aecejitjince  in  television 
installations. 

Magic  T 

If  it  is  desired  to  have  lailh  di- 
plexer  inputs  appear  hroad-iiand, 
as  is  the  ca-e  when  [Miwer  from  two 
low-powered  video  transmitters  is 
added  ( one  way  of  ohtaininK  hijch 
uhf  power),  then  another  form  of 
hybrid  circuit  Ix-comes  applicable, 
h'ilfure  »)  defiicts  a  vvaveiruide  hy¬ 
brid  or  maific  T’  *  ’.  Thi.s  device 
has  intritruinir  properties  and  sev¬ 
eral  inifenious  uses. 

F.listromaK'netic  waves  incident 
on  arm  .t  will  propatrate  down  that 
arm  and  into  arms  ('  and  />  of  the 
T,  but  bwatise  of  odd  symmetry 
will  not  propairate  down  arm  H. 
Similarly,  a  jfenerator  at  arm 
ideally,  will  have  its  power  divided 
enually  Itetvveen  arms  ('  and  l>,  and 
the  even  symmetry  characteristic 
of  the  /{-arm  .sijrnal  will  prevent 
its  transmission  up  arm  .1.  Thi.s  de¬ 
vice  could  jfive  dual  out|>ut,  and 
would  meet  rispiirements  that  the 
siifiial  generators  do  not  interact. 
However,  for  necessary  wave>ruide 
ilirnensions  of  0.35  hy  0.7  vvave- 
lenirth,  this  type  of  hylirid  is  prac¬ 
tical  only  for  frequencies  ahove 
1.000  tneifacycles.  It  also  reipiires 
eviM'nditiire  of  eonsiderable  desivrn 
ami  experimental  etTort  to  iret 
broad-band  probe  matchinjr  and 
b  r  o  a  d  -  b  a  n  d  junction-matchinjr 
irises,  .All  alternate  solution  is  a 
simple  coaxial  equivalent. 

Rat-Racc 

The  schematic  of  Fijr.  7  shows  a 
coaxial  hybriil  rin).''  *  ‘  or  rat- 

rai  e  ( 'haractcri.s'ics  of  such  a  hy¬ 
brid  are  properly  deduced  throuirh 
an  a|iplication  of  network  theory 
combined  with  a  judieio.is  use  of 
matrices.  The  st.irtinv?  point  i<  to 
assume  a  general,  l-teiminal  de¬ 
vice  which  is  both  line.ir  ami  loss¬ 
less;  then  in  a  com{iaratively  short 
series  of  steps  if  is  possible  to  de¬ 
velop  the  esstuitial  theory  of  the 
rat-race, 

.Average  i  irc.imference  is  one 


FIG.  8  Vollaq*  itandinq  wot*  lalio 
Tsrsui  Irequcncy  at  any  iunction  ol  th* 
hybrid  rlnq  in  two  irequoncy  ranqoi. 
Romamlnq  (uncUono  are  terminated  In 
Jl.Sohm  load* 

and  one-half  wavcleiiKths.  Input 
and  output  terminals  are  one- 
(juarter  wavelenirth  ajiart.  The  cir¬ 
cular  coaxial  line  is  of  constant 
characteristic  impedance  equal  to 
the  square  root  of  two  times  the  im- 
[leilance  of  one  of  the  arms.  For 
the  moment  consider  line.s  R,  C  and 
/>  to  lie  properly  terminated. 

If  an  incident  wave  of  len^rth  X, 
enters  the  riny'  at  it  will  divide 
eipially  at  the  junction.  -At  points 
/{  and  />,  the  siihdivided  waves,  one 
Ifoini?  in  each  direction  around  the 
riiiK.  arrive  in  phase  with  each 
othr-r,  while  at  C  they  arrive  out 
of  jihase.  If  the  incident  vvavc- 
lenjrth  is  the  same  >  for  which  the 
rinjf  is  desiy'iied.  complete  cancella¬ 
tion  will  (H'cur  at  and  no  voltage 
will  exist  at  this  point.  Hecause 
there  is  no  voltage,  we  could  place 
any  impedance  at  (,’  without  atTect- 
iny'  the  input  imiiedame  at  .1. 
Point  ('  may  he  termed  a  balance 
point. 

If  an  incident  wave  of  lenyth  > 
(>,  “  /  )  incident  at  C  will  produce 
no  voltage  at  .1.  We  have  then  a 
desired  comhinatioii  of  conditions 
for  a  diplexer;  that  is.  a  yenerafor 
at  .1  will  not  be  aware  of  a  gener¬ 
ator  at  and  vice  versa,  providt'd 
e.-u’h  .source  is  of  the  proper  fre¬ 
quency.  F.ach  outjiut  carrie.s  half 
of  both  aural  and  visual  carrier 
powers,  and  here  as  before,  the  dual 
outputs  serve  to  feet!  a  turnstile 
type  antenna. 

Fiy'urc  S  shows  plut.s  of  input  im- 
I'l'dance  versus  frequency  for  hy¬ 
brid  rinys  in  two  widely  separated 
fiequcm  v  ranyps.  Either  riny  can 
comfort.ib’v  handle  an  entire  telo- 
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which  is  lost  as  fre<|uenoy  is  varied 
around  the  rinjr's  desitm  center  fre¬ 
quency.  Power  lost  appears  as 
cross-talk  between  aural  and  visual 
transmitters  and  in  this  instance 
was  27  db  less  than  carrier  power 
at  the  frequencies  of  o|>eration.  and 
K'reater  than  20  db  over  almost  a 
100-metracycle  ranpe. 

A  27-db  rejection  may  be  consid¬ 
ered  adequate  for  television  opt'ra- 
tion,  but  is  not  particularly  pood  as 
far  as  hybrid  rinp  properties  are 
concerned.  That  better  rejection 
ratios  were  possible  was  demon¬ 
strated  by  a  coaxial  rinp  built  for 
channel  5  t>|>eration.  This  second 
rinp  was  constructed  of  standard 
18-inch  tubinp  with  ,^(,-inch  diam¬ 
eter  center  conductor  supported  on 
Tetlon  beads,  and  occupied  a  rec- 
tanple  of  about  three  by  six  feet. 
.■\verape  sound  power  of  IV.o  kw  was 
fed  into  the  rinp  loaded  by  a  stand¬ 
ard  su|H*rturnstile  antenna  system. 
It  was  possible  to  measure  only  i 
watt  at  the  balance  point — a  7.000 
to  I  ratio  tir  sliphtly  preater  than 
db.  Cross-talk  of  this  small 
mapnituile  is  more  satisfactory. 


vision  channel,  since  each  possesses 
a  preater  than  ten-percent  band¬ 
width  taken  on  the  basis  that  the 
voltape  standinp-wave  ratio  be  less 
than  1.1.  This  broad-band  imi>ed- 
ance  holds  for  all  terminals  of  the 
rinp  when  the  remaininp  connec¬ 
tions  are  properly  terminated. 

Fipure  9  shows  a.ssembled  and 
dissembled  views  of  a  hybrid  rinp 
desipned  for  operation  at  611  mepa- 
cycles.  This  first  development 
model  was,  for  all  practical  pur- 
po.ses,  just  like  its  schematic.  The 
51.5-ohm  transmission  lines  connect 
to  the  type  N  fittinps  at  all  four 
arms.  Center  conductor  diameter 
of  the  rinp  was  approximately  0.2 
inch,  and  the  outer  conductor  di¬ 
ameter  approximately  0.7  inch. 

Halves  of  the  outer  conductor 
have  been  turned  in  a  12-inch 
sijuare  by  *-inch  block  of  aluminum, 
and  the  two  blcx-ks  when  faced  to- 
pether  form  the  complete  sheath. 
The  center  conductor,  29.16  inches 
in  circumference  and  rolled  from 
brass,  was  lined  up  by  Teflon  spac¬ 
ers  before  beinp  soldered  to  the 
connectors,  and  two  thin  spacers 
remain  in  the  rinp  for  support. 

This  particular  rinp  diplexer  was 
to  function  at  611.5  mepacycles — 
mitlway  between  a  video  carrier 
freipiency  of  609.25  mepacycles  and 
a  sound  carrier  freipiency  of  613.75 
mepacycles.  Since  the  rinp  is  in¬ 
herently  a  fixed-frequency  device, 
these  departures  from  desipn  center 
frequency  lead  to  incomplete  can¬ 
cellation  at  the  balance  points,  so 
that  a  small  amount  of  visual  trans¬ 
mitter  power  pets  into  the  aural 
transmission  lines  and  vice  versa. 

Fipure  10  indicates  the  meas¬ 
ured  percentape  of  total  power 


FIG.  I0--  P*tc«nl  ei  pow«r  oul  at  baV 
anca  polol  plottod  aqoiiul  IraqtMDCT 


FIG.  11-  Pa'canI  oi  total  powat  out  at 
ono  ann  trariua  phoao  ralotioii  balwaao 
Inputs 


in  phase,  and  are  additive  at  B. 
Sipnals  at  f>,  however,  arrive  out  of 
pha.se,  since  the  wave  from  A  has 
to  travel  180  deprees  farther  than 
the  wave  from  C,  so  cancellation 
occurs  at  />.  The  summation  of 
power.s  from  .1  and  C  can  thus  be 
extracted  at  point  B. 

Hy  similar  super-jMisition  reason- 
inp  it  may  be  apreed  that  if  two 
eipial,  out-of-phase  penerators  are 
placed  at  .1  and  C,  the  summation 
of  their  powers  may  be  extracted 
at  point  I>,  ami  no  power  will  ap¬ 
pear  at  B.  Fipure  11  shows  calcu¬ 
lated  percentape  total  power  out  at 
one  arm  as  the  phase  between  two 
equal  -  powered,  eijual  -  frequency 
penerators  is  varied.  Measured 
powers  apree  closely. 
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<1)  ti  VI  narniiton,  Performance  (.'har- 
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tero,  fommiinirririona,  <7,  p  IM,  July  1947 
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Power  Adding 

.Another  aspect  of  dipU-xinp,  and 
one  in  which  the  hybriil  rinp  may 
be  u.sed  more  ellioicntly,  is  the  com- 
bininp  of  the  outputs  of  two  syn¬ 
chronized  power  units  in  order  to 
obtain  additive  power.  .Addition  of 
low-powered  units  is  one  answer  to 
the  problem  of  obtaininp  hipher 
powers  at  ultra  and  very  hiph  fre- 
(luencies. 

Consider  Fip.  7  apain,  and  im- 
apine  two  equal-powered,  in-phase 
penerators  at  A  and  C.  Sipnals  at 
/>’  from  e.ach  penerator  will  arrive 


Bibuot.raphy 
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FIG.  9  Open  and  closed  slew-  oi  a  hybrid  rlnq  or  ral  rac*  dssiqnsd  lor  611  me 
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TESTING  TURNTABLES 


1 


Equlpmani  baUiq  uMd  lo  t**t  a  xandard  production  lumlabU 


Tilt  INMKI  MKST  to  U' 

allow  1  r.i|iii)  l«■■*Iln^'  of  |•^•«•olll 
(ilavi'i-.  in  priMliiitioii  iinalitv  i-oii- 
![  trol  for  fxifiit  of  llin  l iiat loll' 

)!  Ill  'pofil.  ami  inatMiitinli-  of  im- 
waiiloil  low  f ifi|iicm  >  outputs.  I  ho 

fiplipilll'lll  |•••l|Ul|■^•l|  llllllliifs  .1 

Ntiiml.iiil  iioniiiial  l.iHKi  ,'p>  ri"  omI- 
iiiK. 

(OmIioU  all-  ai  raiiKi'ii  tn  sm  li  a 
tnanm-r  a-*  to  fai  ililati-  rasy  iimli-r 
stamliiit’  o|  thi-ir  f.im  tion  1>\  oiiii- 
iiar>  I’l  l ->011111-1  All  mt-a.suii-nu-iit' 
liiailr  all-  lui'i-il  oil  a  .•'inyli-  it-fi-r 
i-lii  I-  voltav'i'  .■>i-ltiii).'.  which  allow- 
thi-ni  to  111-  talii-ii  con'i->'iili\i-lv  h\ 
nii-n-l.v  moviiiv'  the  fiim  tioii  -witi  h 
to  the  ili-siri-il  position  A  pu-ti-to- 
reail  -witih  is  pro\  uleil  on  the  wow 
jm'hIi-  t..  pie\ent  the  ilela.v  that 
miKitt  otherwise  he  caii.-eil  hv  the 
i-tTis  I  t  -witihiny  trati-u-nt-  on 
the  lo)  V.'  !  line  I  oii'tant  circiiit-  in- 
volvi-il 

The  -li  '.v'ii  IS  iinitpie  in  proxalmt: 
n  mean--  t.-r  Mieax'.inni,'  the  rei.itue 
aniplitmle  of  the  spurious  low  fre- 
nuenei  output  or  ninihle  of  the 
reeoril  pl.iier  in  the  same  instru¬ 
ment  with  vcow  aiul  rpni  mea-- 
uriny  i-nuipinent.  I’he  use  of  a 
heteroilvne  methiMl  for  makinc  wnw 


ami  rpni  measurement s  (greatly  iti- 
crea-es  their  accuracy. 

Meafurement  Method! 

Pen  entay'e  wow  is  expresseil  as 
the  maximum  i  |M-ak  '  \ariation  of 
tiirntahle  speed  m  terms  of  the 
avi-raye  speed.  Mathematically, 
pi-rci-nta>re  wow 

.MriX  -is—l  noil  -iss-ii 

'  ,  <  !<«' 
SM-rait*-  -lt»-i‘«i 

Since  a  standard  tom-  recording 
IS  u-ed  with  the  device,  the  ahove 
t-<piation  ma.\  he  written  in  terms 
of  the  maximum  and  minimum  fre- 
ipieiicy  of  the  tom-  oiitiuit. 


It  wa.s  found  convenient  to  ex¬ 
press  wow  in  terms  of  the  output 
fri-uui-ncy  of  the  recording'  at  the 
nominal  tiirntahle  speed.  This 
eliminates  a  stei'  >>'  lit*'  "ow  meas¬ 
urement  and  results  in  errors  that 
an-  tint  siirnilicant  in  jiroduction- 
line  work.  If  desired,  the  wow  read- 
inys  may  he  corrected  hy  multiply- 
my  h\  nominal  spi-ed  divided  hy 
.utiial  -peed  The  actual  sin-ed  is 
read  on  the  rpm  scale. 

Kumhle  is  iletined  as  the  level  of 


By  R.  0.  MAZE 

f  Km  t/tN»  »t 
Hindis  K'lfiio 
firmitr  I'urp 

ftaltimor*  .  itd 


spurious  low-frequency  output 
caused  by  hum  and  vibration  ex¬ 
pressed  in  terms  of  the  output  from 
a  standard  nominal  1.00<»-cps  re- 
cordiiiK.  Kevolutions  i»er  minute 
(rp'm)  scale  calibration  is  iii  terms 
of  the  7rt-rpm  recording,  but  can 
l>e  interpreted  in  terms  of  dtli  or 
4r)-rpm  recording. 

The  actual  frequency  of  various 
standard  tone  records  was  found  to 
vary  from  the  nominal  value.  There¬ 
fore.  a  commonly  availalile  record- 
inx.  the  KCA  No.  84r)22K  )  12  5- 
7C),  was  chosen  for  use  with  the 
device.  The  actual  frequency  of 
this  recording  is  1.013  cps  when  the 
turntable  is  revolving  at  a  speed  of 
78.20  rpm.  Calibration  in  terms  of 
other  standard  recordings  may  be 
made  by  reseltiny  the  meter  cali¬ 
bration  resistors.  This  operation 
can  he  simply  accomplished. 

The  accuracy  obtained  in  the  wow- 
measurement  is  -  (1.1  percent  up  to 
2-iM-rcent  wow.  and  ■  o  percent  of 
scale  readiriK  above  2-percent  woW. 
Speed  indications  are  accurate  to 
•  (1.25  percent.  Rumble  indications 
are  corris-t  within  0.5  db  at  100  cps. 

The  accuracy  and  repeatability  of 
the  wow  and  rumble  measurements 
are  such  a.s  to  make  the  equipment 
eminently  suitable  for  use  in  enpi- 
neerinp  work.  For  rumble  measure¬ 
ments  alone,  the  sinple  instrument 
replaces  several  other  pieces  of  test 
equipment  includinp  an  attenuator, 
two  filter'',  and  a  vacuum-tube  volt¬ 
meter.  The  shieldinp  provide.l  is 
much  more  reliable  than  that  petier- 
ally  obtained  if  several  piei-es  of 
equipment  are  u.sed.  Previous  to 
the  construction  of  this  instrument 
it  was  ditficult  to  obtain  a  consistent 
readinp  of  rumble  from  one  day  to 
the  next  even  when  the  -amc 
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for  Wow,  Rumble  and  Speed 

Ki|iii|tiiifnt  «‘oiiiaiii«‘<i  in  a  ralnnet  for  rapitl  testing  of  ri‘«‘or«i  |»la\er<<  on 

|)ro«iu<-tion  liiir.  >i^nal  i>  o|ttaiin-«l  from  Maii<iar«i  tot  rorord.  ln«tiration>  of  tin*  \arious 
cliarartrri^tir.*  aro  >iioHii  ilir«‘rtl\  u|hiii  a  calihratiMl  iiirtt'i* 


puvi-'  Ilf  tMjiiipiiu'nt  WfM‘  us**(l. 
Niiw,  that  ha\»-  lu-t-ii  tak»Mi 

itvt-r  a  ImiK'  periiMl  of  tmie  ayrree 
withiti  0..')  (III. 

The  tnoa.-'urcnicnt  of  wow  is  of 
particular  intcrc.st  to  the  turntable 
manufacturer.  It  is  also  of  import¬ 
ance  to  tlie  radio-phonograph  etiRi- 
neer  who  is  chari^ed  with  selei’tion 
of  a  turntable  that  will  allow  repro¬ 
duction  of  recordiriK's  with  the  (jual- 


ity  desired.  The  presence  of  ;{-|H‘r- 
cent  wow  is  not  jiarticularly  objec¬ 
tionable  to  the  untrained  listeper 
when  listening  to  some  recordinjfs. 
When  listeninjf  to  other  rwordiny's, 
especially  when  prolonKcd  tones  are 
presented,  the  presence  of  wow 
Kreater  than  1  percent  is  detectable. 
Of  course,  the  presence  of  wow  even 
at  levels  lower  than  1  iiercent  may 
be  unilesirable  in  reproducers  in¬ 


tended  for  studio  work  or,  in  any 
case,  where  hikth  ipiality  is  im¬ 
portant.  The  particular  maximum 
level  considered  .satisfactory  will 
therefore  vary  with  the  application, 
but  up  to  1.5  percent  is  usually  ac¬ 
ceptable  for  radio-phoiiojfraph  u.se 

Common  Trouble  Sources 

The  caii.ses  of  wow  have  been  ably 
di.scussed  and  will  Ih^  mentioned 


roflo^f^R  ftTTENUATDR  LOW  LEVEL  JJUPLlFlERS 


WtrERENCE  OSCILLATOR  t'-P  FILTER 


PEAK -_F0-^4s  VOlTME TER 


Compltt*  schematic  ol  th«  wow.  rumblo  and  tp«*d  motor  ohowlnq  tho  modiliod  tunlnq-lork  oocillator  with  coramic  pickup  flowor  loft) 
and  ooltaqo  roqulotinq  tranoformor  (lowor  riqht)  thot  is  rocommondod  lor  Industrial  uso 
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»)nly  ljri»*rty  here.  Korentricity  of 
the  turnUMe  will  cau.ie  wow  to 
iKcur  at.  the  turntable  upeed-  for 
example,  1  H  rp*  for  a  TK-rpm  turn¬ 
table  Warpape  of  the  turntable 
Kurfate  will  rauae  wow  at  thia  fre- 
ipienry  al.'to.  Some  ty{)e»  of  warj>- 
M«e  miKht  theoretically  cause  wow 
at  other  than  the  fundamental  fre- 
i|uency  except  for  the  fart  that  the 
re<  ord  disc  is  a  relatively  unyielditiK 
surface  and  will  prevent  hijrher  fre- 
nuency  wc>w  from  l»einK  produced 
from  this  source 

Any  standard  recording  u.sed 
must  U*  of  (Uood  quality  and  it.xelf 
tie  free  from  warpHire.  The  l.lMtO- 
rps  standard  r<T<irdinjrs  in  common 
usatre  meet  these  reipli  rements. 
f’ar«‘fiil  hniKilinp  of  the  recordinirs 
I  IS  rispiired. 

j  W’ow  may  cacur  at  other  fre- 

tijiieni  ies  owiriK  to  the  motor  drive- 
pulley  arrany'ement.  Mufh-fre- 
ipienry  wow  components  or  tliifter 
will  Im*  attenuateii  Iwcause  of  the 
turntable  inertia  to  an  extent  de- 
petidiiiK  on  the  fre<iiiency.  the  turn¬ 
table  inertia,  and  the  .stitfneis  of 
the  coupling  involved.  In  tfeneral, 
it  was  decided  that  wow  components 
at  freipiencies  above  Ho  cps  were 
neylufitile  The  wow  causeil  by 
wobble  of  the  drive  pulley  or  by  a 
slick  spot  on  the  drive  pulley  will 
iK-ciir  at  freipiencies  of  rouyhiy  7 
to  l.'i  i  ps  in  the  usual  ns'ord-player 
mis  hanism. 

.\  wow  output  jack  is  provided  on 
\  the  instrument  so  that  the  wave- 
;  foini  of  anv  speed  v.iriation  can  be 
r  observe. I  bv  use  of  an  oscillograph. 

^  <  ibserv.ition  of  this  waveform  will 
afford  a  .due  as  to  the  source  of  the 
trouble  .\t  the  fiindamiiital  fre- 
ipiency  of  the  turntable,  for  e\- 
.unple.  It  must  be  prodtice.l  bv  ile- 
fects  III  the  turntable  itself  as  noted 
abovi-  If  the  wow  oicurs  at  some 
hipher  freipien.'v  it  may  In*  traced 
to  the  niot.ir  shaft,  or  tvi  the  coup- 
liny  me.'hanism.  An  erratic  source 
of  wow  will  be  observe.l  as  such  and 
miyht  U>  tra.-e.l  to  -lippaye  of  the 
coupliny  mis  hanism  or  to  end  plav 
in  si.me  rotatiny  part. 

Input  Circuit 

The  input  impe.lance  was  made 
about  meyohms  in  order  to  insure 
proper  oi»iTation  with  hiyh-imiM'd- 
ance  pickups  The  input  voltaye 
m.iv  la-  any  level  from  1  to  .'i  volts 


riG.  I  Fraquanry  raaponta  (A)  on  tha 
rataianca  and  rumbla  tcalat  and  ra- 
aponaa  (Bi  on  lha  wow  acala  with  3  par 
cant  wow  Input  (B) 

rms.  .-\II  measurements  may  be 
made  at  input  level.s  as  low  as  1 
millivolt  rms  except  that  the  mea.s- 
urable  rumble  ranye  vvill  decrease 
to  only  ti  db  below  the  reference 
siynal. 

Freipieiicy  response  of  the  refer¬ 
ence  and  rumble  filters  is  shown  in 
Fiy.  I  A.  The  procedure  for  meas- 
iiriny  rumble  is  first  to  set  to  a 
reference  level  by  adjustiiiy  the  con¬ 
tinuously  variable  control  in  the  in¬ 
put  to  produce  a  meter  indication  of 
the  reference  level.  Then  the  1,000- 
cps  hand-pass  filter  is  switched  out 
hy  the  function  switch  and  the  150- 
cps  low-pass  filter  is  switched  in. 
I'he  meter  will  now  indicate  the 
rumhle  level  in  decibels  above  or  be¬ 
low  the  l,0i;t-cps  reference  siynal.  A 
'tep  attenuator  in  the  input  stayes 
allows  the  ranye  of  the  rumble  indi¬ 
cation  to  be  e\!  I  tided  to  tii  db  be¬ 
low  the  refereiue  level.  .\  repre¬ 
sent. itive  j'honoyraph  pickup  may- 
have  .1  rumble  level  of  2li  db. 
K  imble  levels  will  not  ordinarily  be 
lower  than  'Jt)  dh. 

The  l.iioo-.-ps  haiid-i'.'i-s  filter  is 
used  when  the  refelelice  level  is  set. 
This  sett  Illy  allow  s  rumhle  levels  to 
be  measured  that  approach  the  level 
of  the  standard  tone.  The  use  of 
the  filter  when  meteriny  wow  pre¬ 
vents  sjuirious  indications  from 
iK-iny  otitaine.l  due  to  the  presence 
of  low-freijuency  components  i-n- 
countereii  in  the  rumble. 


The  meter  amplifier  is  a  two- 
staye  amplifier  with  neyative  feed¬ 
back  stabilization.  The  meter  is 
placed  across  the  output  of  this 
amplifier  in  the  reference  and  rum¬ 
ble  fiositions  of  the  function  switch. 

When  meteriny  wow  and  rpni  the 
output  of  the  amplifier  is  fed  into 
the  mixer.  Here  it  is  heteriHlyned 
with  the  output  of  the  857-cps  tun- 
iny-fork  standard  oscillator  shown 
in  the  lower  left  corner  of  the  cir¬ 
cuit  drawiny.  The  dillerence  fre- 
qency  is  distorted  and  used  to  triy- 
yer  a  one-shot  multivibrator.  This 
multivibrator  has  constant  pulse 
lenyth  at  all  triyyer  rates.  The 
plate  current  of  the  section  that  is 
nonconductiny  in  the  stable  state  is 
projHirtional  to  the  dilTerence  fre¬ 
quency  between  the  tone  recordiny 
output  and  the  H57-eps  oscillator. 
The  rpni  meteriny  is  therefore  ac¬ 
complished  by  measuriny  the  plate 
current  in  this  section  of  the  multi¬ 
vibrator. 

Amony  the  methinls  that  have 
been  previously  used  for  wow  detec¬ 
tion  are  the  use  of  a  di.scriminator*. 
and  the  use  of  pul.-<e  eoutiter  cir¬ 
cuits.*  The  latter  methiHl  was  se- 
liH'ted  as  lieiny  most  satisfactory 
for  use  in  this  instrument  bivause 
of  the  ditficiilty  of  proiiuciny  a 
stable  linear  discriminator  of  suit¬ 
able  bandwidth  for  these  frequen- 
cii-s.  The  pulsed  output  of  the  rpm 
multivibrator  is  fed  throiiyh  a 
cathode  follower  into  a  3l)-cps  low- 
pass  filter.  The  output  of  this  filter 
is  directly  proportional  to  the  input 
frequency  and  reproduces  varia¬ 
tions  in  this  frequency  iK-cnrritiy  at 
rates  below  3(1  ops.  This  output 
waveform  that  represents  tin-  wow 
of  the  turntable  is  metered  by 
nii-an.--  of  a  peak-readiny  vacuum- 
tube  voltmeter  circuit.  The  wow 
voltayi-  is  also  fed  to  an  output  jack 
so  that  the  .-ictual  waveform  of  the 
sfii-ed  variations  may  be  obst-ivi-d 
or  roi-ordi-d.  The  frequency  re¬ 
sponse  of  the  wow  meteriny  circuit 
i>  'hown  in  Fiy.  lit. 

KtKUtKM  KS 

r  H  Pir-*.  Viinatiwf,*=  fn 

IMtih  of  Si.utul  l»y 

Kfaiih**  /v,,r  //ft.  ;i4  No  U.  N‘**» 

r  Mif.^r  Wow  V..1  2 

i»f  M* rn**^!*  an«l  T**«  h- 

n:»]ur  •r**n**ral  Kl*H'trto  St»*f**r  an<l 
iiitTit  I>u  .  We^l  h>nn.  M;isaa''htjn.  tiM. 

Tx;n*  nT^>-A  FM  Morutnr  f-r 
Hro.xilt  a**l  »n«l  ipUiii 
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High-Fiequency  Operation 
of  TRANSISTORS 


Disnis.'f.x  fartors  «-<intril)Utin^  to  loss  of  |:uiii  in  traiisist(»r  aiiipliiu'rs  at  frrqiKMicit's. 

Kxplaios  ii'«‘  of  ina^iiotir  Mas  to  n'lhice  transit  tiiiu*  ami  transit  an^lt*  4iis|H-rsion  to  extent! 
ran^e.  (>ives  eirenit  am!  tiata  on  23-nu'  amplifier  with  {lain  tif 


By  C.  BRADNER  BROWN 

t'h%ef.  rr  Fuse 

/’  >■  Snutl  ftrdmiHCr  Laht^rntary 

Sihrr  Sprint;.  MaryUind 


Is  0RI)KR  TO  VNDERSTANU  the  reas¬ 
ons  for  loss  of  hi(rh-frc<iuency 
yain  in  transistors  it  is  necessary 
to  review  briefly  the  fundamentals 
of  conduction  in  semiconductors. 
Since  presently  available  transistors 
use  N-tyiu?  germanium,  only  this 
material  will  be  considered. 

Conduction  can  take  place  by  two 
mechanisms.  Klectrons  may  be 
transferred  from  one  electrode  to 
another  :is  free  electrons.  Thi«  is 
the  manner  in  which  most  metals 
conduit.  .A  second  method  consis’ 
in  removing  an  electron  fror 
bound  state  at  the  positive  ei 
trode  in  which  case  the  hole  mi¬ 
grates  to  the  other  electrode,  con- 
sfitiit. njr  a  cuen'nt.  I’.oth  »ypes  of 
•  onduition  can  take  plai-e  simultan¬ 
eously.  >iut  since  N-type  irermanium 
has  a  [ireponderance  of  free  elec¬ 
trons  in  the  bulk  state,  recombina¬ 
tion  take.s  place  between  holes  and 
elt*cfrons.  the  former  havintr  a  life 
of  ajipriiximately  2  x  scconit  . 

The  basic  action  by  which  the 
transistor  amplifies  can  now  be 
stated  in  a  simple  manner.  The  col- 
bvtor  is  operated  at  a  hiyh  negative 
voltape,  that  is,  10  to  fjO  volts.  Most 
of  this  potential  drop  takes  place 
within  a  very  small  reyion  around 
the  collector  contact,  by  reason  of 
the  barrier  layer  which  impedes  the 
flow  of  electrons  from  the  metal  to 


the  semiconductor.  Holes  are  in¬ 
jected  at  the  emitter  at  a  low  volt¬ 
age  (0.03  to  0.3  volt)  and  under  the 
influence  of  the  field  due  to  the  col¬ 
lector  current  move  to  the  collector, 
where  they  lower  the  barrier  layer 
heijcht,  cau.sin^'  an  increase  of  col¬ 
lector  current. 

Transit  Time 

It  is  apparent  that  the  transit 
time  lietween  emitter  and  collector 
will  be  controlled  by  the  internal 
field  strenvrth  in  the  cry.stal.  Since 
the  collector  current  is  lartre  com- 
t>ared  to  the  emitter  current,  the 
field  strenjfth  will  be  lartrely  a  func¬ 
tion  of  the  resistivity  of  the  irer- 
manium  and  the  collector  current. 


Hardeeii'  presented  a  theoretical  re¬ 
lationship  from  which 


r 


2  r  6* 

3  L\  P  /. 


where  T  =:  transit  time,  S  =  spac¬ 
ing',  f.  hole  mobility,  t  re¬ 
sistivity  and  /,  collector  current. 
.An  examitiation  of  the  jreonietry  of 
the  tyf>e-.A  transistor  shows  that 
since  all  holes  do  not  flow  over  paths 
of  the  same  length,  a  dis|M-rsion  in 
transit  time  results  in  a  ditfiisa 
transit  aiiK'le.  This  has  the  result 
of  reduciiiK  the  average  value  of 
collector  niiHlulatior  and  is  the 
primary  cause  for  loss  of  hijfh-fre- 
iiuency  response. 

The  most  important  element  in 


Maqnatic  biai  oi  16.000  Unat  par  aquara  inch  it  providad  by  tha  tmall  moqnat 
▼iaibla  in  canlar  compartmanl  ol  lha  23  me  Irantitlor  ampliliar 
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i'lG  1  TranaUtot  charoclaitatlca  show 
qain  lor  ahorl  clrcultad  output  *  lor  *ai 
loua  alactroda  apocinqt  (Al.  colloctor 
(urroBla  (Bl  and  bulk  rosiallTlUat  (C)  at 
a  luncllon  ol  Iroriuanty 

ilrti-rnuniiii.'  tin*  fn*<iiu*rn*y  r»‘^i>«ii.'»»* 
of  tyi«*-.\  transistor!*  is  spaoiiiK. 
smi-f  It  .i|i|u'ars  in  tin*  transit  tinu* 
»xprc<«i<in  as  a  culu*  function. 
Fi»fiir«*  I A  'hows  tin*  variation  of 
o  (current  K'aiii  for  short-circuit 
♦uitpiil  ■  as  a  function  of  frcipicncy 
The  ,'pai  iny'  are  taken  from  ('•■liter 
to  center  of  thf*  elivtriMles.  which 
are  approximately  1  mil  in  diameter. 
Spacinys  less  than  ’2.5  mils  are  not 
ii'alile  in  the  present  design  of 
transistors,  and  it  is  evident  that 
liiyh  treipiency  o|M*rations  reipiire 
the  U'O  of  the  minimum  practical 
separations 

.'since  the  internal  field  strength, 
a.'celeratiny  the  holes  fnirn  emitter 
to  collector.  IS  pro|sirtional  to  col- 
lei  tor  current  it  would  .ii'iu'ar  desir- 
alde  to  Use  the  hiyhest  practical  lol- 
hstor  current  Kiyiire  11!  shows 
the  variation  of  i  with  freijiiency 
for  a  f.imily  of  colUs-tor  current'. 
It  has  lu-en  found  that  currents  of 
ahoiit  .*>  milliami'eres  are  the  maxi¬ 
mum  Values  that  can  Im-  used  with¬ 
out  intriHliii'iny  inslalulitv  due 

H 


prohahly  to  overheatinK  of  the  col¬ 
lector  contact. 

fine  of  the  most  important  vari- 
alile.s  in  freijuency  response,  one 
that  has  not  tM*en  well  controlled  in 
presently  manufactured  transistors, 
is  the  hulk  resistivity.  Fiyure  If’ 
shows  the  effect  of  this  factor  on  j 
as  a  function  of  frequency.  Since 
these  measurements  were  made  on 
different  transi.stors  cho.sen  for  hulk 
resistivity  a.'  the  variable,  the  value 
of  j  has  been  normalized. 

It  has  Ix'eii  established  from  the 
data  pre.sent(‘d  that  a  hiyh-Kain  ■ 
hiyh-freipiency  transistor  must 
have  small  emitter-collector  spai'- 
inys,  small  contact  areas,  hiyh  bulk 
resistivity  and  must  be  oiierated  at 
the  hiyhest  [iractical  collector  cur¬ 
rent. 

Magnetic  Bias 

.\  recently  discovered  method'  of 
extending  the  hiyh-fre(|uency  ranye 
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riG.  2-rr«qu«ncy  ronq«  ot  trantittort 

may  b«  •xtandod  by  applying  a  maq 
n«(ic  bia*  ol  Ibo  ptopor  «iqn  at  riqht 
anqio*  lo  the  plan*  ol  Iho  oloctrodoa 


consists  of  applyiny  a  magnetic  bias 
of  the  projier  sign  at  right  angles  to 
the  plane  of  the  collector  and 
emitter  as  .shown  in  Fig.  2.  This 
field  acts  in  such  a  manner  as  to 
iH'am  the  emitter  and  collector  cur¬ 
rents  along  a  more  direct  path. 
While  it  does  reduce  transit  time, 
it  al.so  reiiuces  the  transit  angle  dis¬ 
persion  and  thus  increa.ses  the  fre¬ 
quency  range. 

Figure  d  shows  a  typical  result 
using  plus  and  minus  magnetic  bias 
fields.  Not  all  transistors  resjiond 
to  the  bias  field  in  the  same  way, 
and  more  experimental  work  is  in 
progress  to  determine  the  detail'  of 
the  effect. 

It  has  been  found  that  transistors 
having  wide  spacings  show  larger 
increases  in  ■>  than  those  with  small 
spacings  and  that  transistors  hav¬ 
ing  small  contact  areas  show  higher 
values  of  i  when  magnetically 
biased.  Thus  the  magnetic  bias  not 
only  increa.ses  7  at  high  f  ri'ipiencie' 
but  also  decreases  the  variation  be¬ 
tween  transistors. 

Circuit  Considerations 

.■\  handy  circuit  rejiresentation 
of  the  transistor  at  high  frequencies 
can  he  obtaini'd  using  a  three- 
terminal  network  having  one  gen¬ 
erator  as  shown  in  F'ig.  I,  where 
R,  is  the  input  resistance,  H,  the 
coupling  ri'sistance  and  Rr  the  col- 
l»H'tor  resistance.  Capacitor  fV  is 
the  barrier-layer  capacitance  and 
<’  the  emitter-colbvtor  contact 
capacitance.  The  generator  current 
may  be  reiiresented  by  i  t,  tt>-  R.. 


riG.  3  Gain  r»>poni*  curv**  show  iraporlanc*  ol  proper  dirocUon  ol  maqnotic 
blai  Hold 
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whfr»*  I.  is  the  a-c  input  current,  j, 
the  short-circuit  current  gain  at 
frequency  /,  and  <j>,  is  the  phase 
shift  with  fre<iuency  f. 

It  is  evident  that  the  input  im¬ 
pedance  will  dejM*nd  largely  on  the 
load  current  flowing  through  R,. 
At  low  fre<iuencies  this  current  is 
opposed  to  the  input  current  i„  and 
acts  as  a  positive  feedback.  At 
higher  fretiuencies  the  pha.se  shift 
in  a  causes  the  input  impedance  to 
becMHie  complex  and  at  very  high 
frequencies,  pha.se  shifts  of  nearly 
180  degrees  will  increase  the  input 
im(a-(iaiue.  It  should  be  remem¬ 
bered  that  complex  load  impedances 
obtained  when  tuned  collector  cir¬ 
cuits  are  used  will  alter  this  condi¬ 
tion.  The  collector  imtH'dance 
likewi>e  can  vary  greatly  due  to 
feetlback.  At  low  fretpiencies,  this 
positive  feedback  characteristic  of  a 
transistor  reduces  the  collector  im¬ 
pedance  but  at  higher  frequencies  it 
Ijecomes  dependent  on  the  input 
impedance  which  may  be  complex  if 
tuned  inputs  are  used.  The  barrier 
layer  capacitance  C  is  of  the  order 
of  1  piif  in  the  type  A  transistor 
and  ( is  somewhat  less,  varying 
with  collector  voltage.  The  coupling 
resistance  R,  docs  not  change  much 
with  frequency  but  is  a  function  of 
both  emitter  and  collector  current. 

From  the  foregoing,  it  is  ap¬ 
parent  that  care  must  be  taken  at 
low  frequencies  to  insure  sutliciently 
high  input  and  output  imjiedances 
to  reduce  the  positive  feedback. 
.Mach  of  the  lack  of  d-c  stability  can 
be  traced  to  inadeipiate  coupling 
im[)edances.  It  is  desirable  to  have 
both  input  and  output  impedance 
high  at  all  freipiencies  both  in  and 
outside  the  amplifier  passband,  but 
some  compromises  must  be  made 
in  order  to  obtain  sufficient  gain. 

Design  of  a  23-mc  Amplifier 

The  problems  of  high-frequency 
operation  of  transistors  are  liest 
exemplified  by  examining  a  partic¬ 
ular  design.  Figure  5  shows  the 
circuit  diagram  for  a  2;i-mc  ampli¬ 
fier  used  for  testing  the  high-fre¬ 
quency  response  of  transistors. 

Shunt  feed  of  both  the  emitter 
and  collector  currents  was  used  to 
insure  high  d-c  stability.  Since  the 
emitter  current  was  only  0.4  ma.  it 
was  po.ssible  to  u.se  a  high  value  of 
emitter  bias  coupling  resistance 


FIG.  4  Thr**-t«rinliial  r*pr«Mniotion 
ol  troiuUtor  at  hiqh  fr#qu«fici*t 


FIG.  5  -Circuit  ot  23  me  amplill«r  usvd 
for  tMtinq  h>9b  iraqutney  rMpont#  ol 
trantifttort 


FIG.  S  Fr»qu*ncr  r««poa«*  ot  amplifier 
circuit  shown  In  Fiq.  5 


without  unduly  high  bias  voltage. 
In  the  collector  or  output  network. 
/,  .  l^,  L\  constitute  a  band  pass 

whose  imiiedance  is  high  at  fre¬ 
quencies  in  the  pass-band  and  re¬ 
mote  from  the  pass-band.  There 
are  minima  however  on  both  sides, 
and  .some  difficulty  may  l»e  encoun¬ 
tered  if  overall  phase  shifts  are 
such  as  to  satisfy  the  conditions  for 
oscillation. 

Transistor  amplifiers  should  al¬ 
ways  la*  designed  for  high-im- 
(ledance  outputs,  tapping  the  diode 
down  on  Li  to  meet  the  require¬ 
ments  for  diode  load  resistor  match¬ 
ing.  Since  the  emitter  is  a  current- 
fed  element,  the  input  impedance 
must  be  kept  low  at  the  frequency 
of  amplification  and  high  at  all 


others.  This  can  be  satisfied  in 
most  cases  with  a  series  tuned  in¬ 
put  network  if  nece.s.sary  to  prevent 
oscillation  at  fre<tuenoies  outside 
the  pass-band. 

Figure  fi  shows  the  frequency 
respon.se  of  the  amplifier.  The  in¬ 
put  impedance  is  approximately 
1,000  ohms  at  23  me.  The  output 
imps'dance  of  Li  C,  was  16,000  ohms, 
thus  the  gain  ladween  l,(MiO-ohm 
input  and  output  would  l>e  8.  This 
results  in  a  gain  bandwidth  of  8.8 
me. 

The  transistors  used  with  this 
amplifier  had  bulk  resistivities  of 
greater  than  30  ohm-cm  and  spac- 
ings  of  2  mils  between  emitter  and 
collector.  It  should  be  noticed  that 
pre.sent  manufacturing  methods 
lead  to  relatively  few  transistor.s 
which  satisfy  the.se  requirements. 
However,  it  appears  reasonable  to 
ex|HH’t  that  experience  with  manu¬ 
facturing  methods  will  allow  the 
manufacturer  to  supply  transistors 
within  these  specifications.  The 
small  magnet  used  gave  a  field 
strength  of  16,000  lines  per  .sq'  in. 
Slightly  higher  gain  could  have 
been  obtained  on  most  transistors  if 
more  field  strength  were  available. 

The  stability  with  time  was  very 
gixxl.  No  changes  in  gain  of  more 
than  5  percent  were  noticed  for  any 
given  transistor  over  a  period  of 
several  weeks  of  op«*ration.  Emitter 
voltages  were  not  critical,  and  could 
lie  varied  by  30  percent  with  very 
little  change  in  gain.  The  colle<-tor 
voltage  controlleil  the  gain  by  vary¬ 
ing  the  collector  current,  hence  this 
Vi  Itage  must  be  regulateil  to  the 
•*ame  extent  to  which  it  is  desired  to 
hold  the  gain.  This  suggests  that 
avc  in  this  tyjie  of  am|>Iifier  can  be 
obtained  by  control  of  this  voltage 
through  auxiliary  circuits. 

The  temjH'rature  stability  was 
giMsl  for  most  of  the  transistors 
tested  over  the  range  from  40  F  to 
120  F’.  The  d-c  collector  potential 
<Rr)  at  120  F,  however,  is  reduced 
to  less  than  4  the  value  at  40  F  since 
the  d-c  collector  resistance  falls 
sharply  at  the  higher  temfieratures. 
This  results  in  lower  maximum 
(M)wer  output  and  reduced  maxi¬ 
mum  voltage  output  at  120  F. 

Rekerknces 

(I>  J.  /*hy«  p  1,225. 

:a.  Apr  1.5. 

<2>  C  Bradrier  Brown.  /»hy»  Ret.,  p 
1  73»$  ?d.  I>#K*  1. 
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Modulated-Light 

DENSITOMETER 


In-triiiiifiit  for  (letrriiiiniii^  umi  of  matrrialn  with  low  light  intensity. 

An  ineainlesrriit  <lial  light  i?i  IO(t-|»«*reent  nio«hilate<l  at  20  eps  hv  a  two-tuhe  multi* 
vihrator-unipliher  «-ireiiit.  Hefletteil  or  transmitted  light  produces  2()-eps  phototube 
'•ignal  which  is  amplified  hv  circuit  which  passes  20  cps  hut  reje«‘ts  120-cps  signals 


By  HENRY  P.  KALMUS  and  MILTON  SANDERS 
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riG.  1  Circuit  shown  In  (A)  •xcltoi  diol 
llqht  with  20  ip*  squaro  wavo  to  pro 
duco  a  20cpa  sinowavo  modulation  ot 
light  output  at  shown  in  (Cl.  Oporotion 
Is  shown  In  (B) 


riG  2  Tsrmtnol  tmpodanco  Rf  s««n 
by  phototubs  is  25  msgohms 


IT  IS  rsi'AIXY  I>fr>^IRAHI.K  to  ke**p 
the  sensitivity  of  a  li^ht-meas- 
urinjf  (Ifvicf  as  hiKh  as  possible, 
lliKh  sensitivity  permits  the  trans¬ 
mission  or  rerteetion  coetticients  of 
hiK'h-density  and  low-retlectivity 
materials  to  be  measured  with  a 
small  amount  of  lijfht  impinttintf  on 
the  medium.  This  is  espeeially  ad¬ 
vantageous  for  chemical  or  bioloKi- 
cal  applications  where  an  excessive 
amount  of  heat  would  Im'  detri¬ 
mental  to  the  specimen. 

There  are  three  basic  liKht-meas- 
uriny  tecbni(|ues :  a  lijfht-sensitive 
element  in  conjunction  with  a  d-i 
amplifier,  a  phototube  whose  out¬ 
put  is  iieriodically  interrupted  and 
applit'd  to  an  a-c  amplifier,  and  a 
phototube  \\ho*e  liyht  input  is 
periixiically  interr  ipfed  and  whose 
output  is  ap)>lied  directly  to  an  a-c 
amplifier.  The  latter  methixl  com¬ 
bines  two  aiivantayes.  First,  it 
eliminates  the  need  for  successive 
sta^'es  of  d-c  amplification,  with 

their  inhiTent  instability  and  . . . 

for  constant  adjustment;  and  s,.c- 
oiiilly,  it  reduces  the  a\erai.M‘ 
amount  of  lijrht  that  f.ill<  on  the 
medium,  if  the  lii.'ht  i-  choppinl  at 
it>  source. 

.\nother  rcijuirenient  for  a  jtood 
liyhf-intensity  meter  is  a  stable 
7ero  rea.liny  in  the  absence  of  linht; 
and  if  ci'mpensation  circuits  are 
provided  the  Zero  adjustment 
should  have  li'iiiz-tinie  stability. 
.\l'o.  the  iii'trument  should  not 
have  to  be  u-ed  in  .1  dark  rixim.  nor 


should  the  optical  path  require 
shielding  from  backjjround  lijrht. 
And  it  is  desirable  that  the  instru¬ 
ment  be  unatT»*ctod  by  .such  photo¬ 
tube  characteristic.^  a.s  dark  current 
and  leakage. 

The  instrument  described  here 
employs  an  incandescent  lijrht 
source  which  is  excited  by  an  a-c 
current  of  such  frequency  and  wave¬ 
shape  that  100-percent  sinewave 
lijrht-outjiut  modulation  can  be  ob¬ 
tained.  The  averajre  lijfht  flux  is 
held  constant  and  is  independent  of 
line-voltajre  fluctuations.  The  fre¬ 
quency  of  the  lijfht-tlux  modulation 
is  a  suhharmonic  of  line  frequency, 
j.'ivinjr  siiflicient  stability  so  that 
sharjily-tuned  filters  can  be  used. 
The  instrument  is  devoid  of  leakajfe 
and  dark-current  effects,  may  be 
used  in  a  normally  liifhted  room,  and 
no  zero  adjustment  is  necessary. 

Light  Modulator 

It  was  found  that  a  2't-cycle 
square  wave  proiluces  inif-percent 
lilfht-ii'.itput  modulatioti  in  a  bulb 
of  the  <iF,  lot  tyiie.  This  is  a  con¬ 
ventional  di.il  lijrht.  dissipatinjr  0 
watts  at  I2>  volts.  Fijrure  l.\  shows 
the  lijrlit-niiNiulatinv  circuit.  The 
*)SN7  is  iiseii  as  a  multivibrator 
with  the  jfrid  of  one  triixle  directly 
collided  to  the  ftrid  of  a  tiVf>.  Ke- 
sistors  /v  and  /v,.  tojrether  with  the 
coupling  capacitors  C,  and  (  .,  de¬ 
termine  the  frequency  of  the  multi¬ 
vibrator  which  is  set  to  2o  cps.  The 
irrid  of  F,  is  returned  throiiyh  /.,  to 
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FIG.  3  Complct*  ■chcmatic  oi  photometer  portion.  Filament  eoltsqe  lor  IL4  li  obtained  through  dropping  reeielor  Irora  B  supply 


one  side  of  the  tilanient  to  derive  a 
3-v  rm.x  sijrnal  for  synchroni¬ 

zation  at  the  third  subharmonic  of 
the  line  f ri“<iuency. 

Fiy'ure  IB  show.s  the  operating 
conditions  for  the  modulator  on  the 
i,-« ,  characteristic  for  the  f>V6. 
With  the  constants  chosen,  the 
pentode  is  driven  from  cutotT  to  a 
value  of  1(10  ma  at  20  cps. 

The  voltajre  on  the  grid  of  the 
multivibrator  o.scillates  about  an 
averaife  value,  clo.se  to  the  cutotT 
value  of  the  OVti,  in  such  a  way 
that  only  the  s<)uare-top  liortion 
cuts  into  the  conductinir  rejrion  of 
the  pentode.  The  pulse  shaiH*  is 
Sipiare  and  was  found  to  be  best  for 
sinusoidal  livht  output  from  the 
bulb.  The  averajre  plate  current  is 
50  ma — well  within  the  lonK-life 
operating  ratinjr  of  the  lamp. 

The  liifht  output  of  the  lamp  is 
maiie  independent  of  line-voltaKc* 
chanpes  by  makinp  use  of  the  f.act 
that  if  the  pentode  screen  voltape 
is  kept  constant,  the  plate  current 
is  independent  of  the  plate  voltape. 
Furthermore,  the  multivibrator  is 
unalTected  by  line-voltape  chanpes 
because  the  pain  of  a  triode  of  the 
CSX7  type,  terminated  by  a  hiph- 
resistance  plate  load,  is  constant. 
The  lamp  can  be  inserted  in  the 
<ath(Hie  of  the  pentode  with  the 
proper  choice  of  circuit  constants  if 
it  is  desirable  to  have  one  side  at 
pri>und  potential. 


Fipure  1C  is  a  plot  of  one  cycle  of 
the  lipht  output  produced  by  the 
lamp  as  measured  by  hiph-speed 
motion  picture  camera  technit|ue. 
The  lipht  output  very  clo.sely 
follows  a  sine  wave.  .Measurement 
of  the  a-c  lipht  output,  simultane¬ 
ously  with  the  averape  value,  shows 
that  well  t»ver  KO-percent  modula¬ 
tion  is  obtained.  Of  course,  more 
or  less  miKiulation  can  be  obtained 
by  limitinp  the  spectral  ranpe  cov¬ 
ered,  increasinp  or  tlc'creasinp  the 
drivinp  voltape  and  hence  the  aver¬ 
ape  temperature,  or  by  u.se  of  a  bulb 
with  dilTerent  luminescent  and 
niprescent  characteristics. 

20-cp$  Photometer 

In  desipninp  a  lipht-measurinp 
instrument  for  use  with  the  20-cps 
modulated  lipht  source,  many  fac¬ 
tors  must  be  considered.  The  ampli¬ 
fier  must  have  sutficient  sensitivity 
at  the  sipnal  frequency  to  provide 
adc(iuate  delleation  of  the  indicat- 
inp  instrument,  but  it  must  also  be 
capable  of  reject  inp  extraneous 
sipnals. 

The  u.-^eful  sensitivity  of  any 
instrument  is  determined  by  the 
srjmal-to-noise  ratio.  .Modern  photo¬ 
tubes  have  a  very  small  dark  cur¬ 
rent  .so  that  most  of  the  noise  is  of  a 
thermal  nature,  penerated  by  the 
resistor  terminatinp  the  phototube. 

The  input  sipnal  is  an  a-c  voltape 
with  a  well  defined  fre<iuency  and 


phase.  The  noi.se,  however,  is  a 
random  effect  with  a  definite  rma 
value.  There  are  two  ways  to  ob¬ 
tain  hiph  sensitivity:  a  .selective 
amplifier  followed  by  an  averapinp 
detector,  or  a  broatiband  amplifier 
followed  by  a  phase-sensitive  de¬ 
tector.  In  both  ca.ses,  the  sipnal-to- 
noise  ratio  depends  on  the  allowable 
time  of  ob.servation.  If,  for  in¬ 
stance,  the  bandwidth  of  an  ampli¬ 
fier  is  1  c|)s  we  have  to  wait  at  least  I 
second  until  the  voltape  at  the  recti¬ 
fier  has  been  built  up  to  its  terminal 
value.  If  a  phase-sensitive  detector 
is  employeil,  the  intt>pratinp  net¬ 
work  after  the  rwtifier  has  to  have' 
a  time  constant  of  one  second,  for 
the  same  sipnal-to-noise  ratio. 

Fipure  2  shows  the  input  circuit 
of  the  amplifier.  The  d-c  load  re¬ 
sistor  of  the  phototube  is  H„  and  /C, 
is  the  biasinp  resistor  of  the  first 
amplifier  stape.  The  couplinp  capac¬ 
itor  ('  has  a  neplipible  impedance 
for  the  sipnal  fre<iuency.  The  photo- 
tulx*  is.  therefore,  terminated  by  a 
resistance  li,  consistinp  of  H,  and 
H,  in  parallel.  If  k  is  the  phototube 
constant  in  microamperes  i»er 
lumen,  /._  is  the  averape  value  of  a 
sinusoidally  varyinp  lipht  llux  in 
lumens,  and  li,  is  the  dynamic  input 
impedance  in  mepohms,  the  input 
voltape  for  the  amplifier  is: 

r,  <  (mis)  —  —  ^  volu 

.An  instrument  desipned  in  such  a 
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Wi»>  that  /.,  r>  •  1<»  '  liimf'ti  pro- 
dur»*B  full  lion  of  the 

iniliratiriiT  instrument,  k  im  20  x 
10*  amiMTeft  |KT  lumen  and  /I'r 
25  meirohmn,  will  have  an  input 
voltatre  of  177  mii  rovolt^. 

If  the  handwidth  of  the  amplifier 
l«  A/  cycles  i>er  secornl,  the  noise 
voltaire  at  the  amplifier  input  is 
A,',  ( rtns )  I  .'1  •  10  .  Af  H, 

which  for  a  liandwidth  of  Af  1 
cycle  jM-r  seiond  is  A.,  i  rms  i  o.t'i.'i 
microvolt.  If  the  meter  at  the  am- 
plilier  output  shows  a  d<-t1ecti(in  of 
l.OiMi  .jia  for  an  input  voltavre  of  177 
■av,  the  reijuired  amplifier  Kain  is 
a  5  t;r»  ^,a  Jwr  /iV.  The  rms  value 
of  the  meter  current  pnsluced  hy 
noise  IS  thiTelore  I  (i  .'Vtio 

la 

I  '1  his  ciiireiit  appi'ars  iis  a  »erii  s 
*  of  pulses  which  is'C'ir  at  random 
i  rate  with  random  amplitudes.  If 
t  the  humlwulth  IS  1  I’lis,  the  pulses 
I  are  spaced  hy  ah<iul  l-secoiiil  inter- 

Ivals  so  that  the  needle  is  well  aide 
to  follow  thiTll.  The  amplitude  of 
the  majority  of  the  pulses  is  Klcnti- 
|<  cal  with  the  rms  value  of  current. 

>'  However,  theory  shows  that  a  few 
i  [M'rct'ill  of  the  |>ul»es  have  four 
I  limes  this  amplitude,  which  was 
\  found  to  he  in  jfiMsI  avrreemeiit  with 
;  e\|M'rim«'tital  ri-sults.  The  noise 
J  prisluces,  therefore,  lleeille  detlec- 
:  tioiis  with  an  am|ilitude  of  1  »i  per- 
i  cent  of  the  full  meter  scale  and  the 
;  sn.'nal  to-noise  ratio  is  thereby 
determilleil 

These  lliict  nations  l  .in  he  avoided 
hv  mechanical  dampiny  in  the  meter 
or  hy  an  U  (’  filter  as  shown  iti  Kiy, 
It.  |irov  idl'd  that  the  time  of  re- 
s|suise  IS  not  impi'rtant.  The  error 
in  the  reailiny  due  to  noise  never¬ 
theless  IS  not  leiiioVfsl  ,'Vn  im- 
provellielil  in  s|(.r||.,l.|,,.i|,.ise  ratio 
hy  a  further  increase  in  VJ.  and 
heiici'  a  >li',  re.ise  Ml  At.  Would  make 
the  lllstiunient  too  slav>^.'ish  and  is 
itii|>rai  t ical .  howevei.  since  siyiial 
vo'taye  increases  linearlv  with  the 
inp'i"  terminal  resistance  where- 
.IS  the  noise  Vidtaye  iin  teases  as 
/>■  :  '.  a  calll  in  siyn.ii  to  noise  ratio 
call  he  oht.iine.!  hv  lll.  re.isiny  /v  . 

Tuned  Amplifier 

K\|'eiiments  Were  c.'tiduited 
with  a  ph.i'i'  sensitive  ilete.  tor  cir¬ 
cuit  and  eotiipari'd  with  tiie  tuned 
amplifier  to  h<'  des,'riU'd  helow  The 
siii'erioritv  of  the  tuned  am[dilier 


•  L*  (,•  ro  » •  t  »  vf,  •  ;  ,  .V  ^ » 


riC.  4  second  ilaq*  ol  signal  ampli 
liar  conlaint  ihu  20  cpt  parallsl  T  iMd 
back  nsiwotk 

was  demonstrated  in  a  series  of 
exhaustive  tests. 

If  the  siynal  to  he  am|)lified  i.s  in 
the  low'-fre<|uency  ratiye,  say  20 
c.vcle.s,  it  IS  impossible  to  obtain 
tiarrow -bandpass  filters  with  con¬ 
ventional  resonant  circuit.s  contain¬ 
ing  inductance  and  caiiacitanre.  For 
.such  low  f reipiencies,  however,  cir¬ 
cuits  with  only  resistors  and  capac¬ 
itors  are  available  which  irive  the 
desired  hand|>ass  characteristics. 
One  of  the  best  solutions  is  the  u.s»* 
of  a  parallel-T  network  as  a  nega¬ 
tive  feedback  element. 

Fiyiire  1  shows  one  amjilifier 
staye  iti  which  a  jiarallel-T  network 
is  Used  as  a  deyerierative  feedback 
element.  The  network  has  zero 
transmission  for  a  freiiuency  /,  if 
the  parameters  are  chosen  as 
shown.  Thus  tio  deyeiieration  ex¬ 
ists  at  A...  At  all  other  fr»H|uencie.s. 
the  yam  of  tlie  amiilifier  i.s  reduced. 
The  steejiiless  of  the  fretpiencv  re¬ 
sponse  de|ieiuls  oti  the  terminatiny 
impedance  If  the  am|difier  is  coti- 
I rolled  from  a  voltaye  source  with 
an  internal  impedatice  which  is 
-mall  iti  comparison  with  theoutinit 
im|>edance  of  the  tietwork.  a  re¬ 
sistor  /v,  has  to  be  mserted.  The 
value  of  the  biasiny  resistor  /v,  cati, 
of  course,  be  kept  hiyh  enouyh  to 
avoid  atiy  datn|Utiy  etfis-t  oti  the 
tietwork 

.\  tiS.I7  peiiltsle  is  used  as  the 
amplifier.  'Thi'  network  was  tuned 
to  2tt  cvclc' 

If  the  tube  IS  used  as  a  straiyht 
amplifier,  a  yaiti  of  2li>  at  2<>  cycles 
is  realizable.  With  the  network 
connected  as  shown,  this  yam  i.s  re- 
liuced  to  ms  Fiyure  shows  the 
relative  response  characteristic  iif 
the  sfaye  with  feedback.  The  band- 
wiiith  at  the  half-iiovver  point  is  less 
than  1  cvcle  i>er  second.  It  should 
be  noticed  that  the  frequency  selec¬ 


tivity  curve  is  steejier  than  that 
which  couid  lie  obtained  if  a  tuned 
L-C  circuit  at  20  cps  were  used  as 
the  plate  load.  The  steeiuiess  of 
this  characteristic  depends  on  the 
matchiny  of  the  resistors  and 
capacitors  and  a  tj  of  2')  or  better 
can  la*  obtained  with  2-iiercent 
comiMineiits. 

Any  attempt  to  include  more  than 
one  stage  in  the  parallel-T  feedback 
circuit  reijuires  an  extremely  linear 
phase  characteristic  in  the  ampli¬ 
fier  in  order  to  avoid  a  change  from 
negative  to  positive  fet*dback  at 
very  low  or  very  hiyh  frequencies. 
This  demands  that  the  amplifier  re- 
sjKin.se  be  fiat  down  to  frequencies 
less  than  one  cycle  per  second.  If 
conventional  K-('  coupling  is  used, 
the  coupling  capacitor  and  cathmie 
bypass  capacitor  become  prohibi¬ 
tively  large. 

Overall  Circuit 

Fiyure  2  shows  the  complete  cir¬ 
cuit  diagram  of  the  light-intensity 
meter,  whose  design  was  ba.-ed  on 
the  aiiove  considerations.  .A  four- 
stage  amplifier  is  u.sed  with  a  par- 
allel-T  network  across  the  sev'ond 
tube.  The  phototube  is  terminated 
dynamically  by  a  resistance  of  25 
megohms.  The  i»hototul>e  plate 
voltage  is  supplied  through  50  meg¬ 
ohms  and  a  .stH'ond  50-niegohm  re¬ 
sistor  is  Used  as  biasing  resistor 
for  the  first  stage.  The  instrument 
is  designed  to  give  full  dellection 
in  a  one-milliampere  meter  for  a 
light  flux  of  5  X  10’  lumen.  This 
corresponds  to  an  input  voltage  at 
the  first  grid  of  177  x  m  volts. 

The  input  level  to  the  first  stage 
is  so  low  that  the  stray  voltage 
from  the  i>-volt  heater  supidy  of  ati 
indirectly  heated  tiilH-  can  lie  harm¬ 
ful.  Consequently,  a  filament-ty(ie 
input  tube  conni*cted  as  a  triode  is 
used.  The  heater  current  of  50 
niillianuieres  is  derived  from  the 
H-i-  power  sujiply.  .A  bias  voltage 
of  2.5  volts  is  obtained  by  inserting 
a  50-ohni  resistor  lietw»>en  filament 
and  ground.  This  bias  is  of  extrenie 
importance  since  grid  current  must 
U‘  avoided  to  prevent  red uc’ ion  >'f 
the  dynamic  load  resistance  of  the 
phototube.  .An  active  parallel-T 
network  tuned  to  120  cp-  is  in¬ 
serted  between  the  first  and  second 
stages  to  eliminate  the  120-<-.vcle 
modulation  due  to  artificial  light. 
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FiKure  oB  .-thow.s  the  relative  re- 
t'lwnse  characteristic  of  this  net¬ 
work.  The  (tain  of  the  fir.st  statte 
includintr  the  120-c.vcle  attenuation 
network  is  2.6. 

F'or  many  applications,  the  photo¬ 
tube  ha.s  to  be  hou.sed  in  a  separate 
•search  unit.  If  a  .shielded  cable  is 
u.sed  between  the  terminatinjf  re- 
-sistor  of  the  phototube  and  the 
amplifier  input,  microphonic  effects 
make  the  handling  of  the  search 
unit  impractical.  If  the  cable  is 
tapiK-d  just  sliKhtly,  voltajre  surjres 
are  produced  which  cau.se  fluctua¬ 
tions  of  the  meter  needle  It  was 
first  thou>fht  that  these  surjres  were 
due  to  capacitance  chanjre.s  in  the 
cable.  Later,  however,  it  was  found 
that  th»‘  sur^'es  exist  even  with  no 
voltajre  supplied,  and  it  is  felt  that 
the  effect  is  probably  of  a  piezo¬ 
electric  nature.  These  difficulties 
can  la*  avoided  by  includiiiK  the  first 
triotle  in  the  search  unit.  The  out¬ 
put  imp«“dance  of  the  tube  is  so  low 
that  any  shielded  cable  can  be  used. 

A  barrier-layer  photo  element  can 
be  employed  instead  of  the  photo¬ 
tube.  .so  that  a  wider  sp»*ctral  re¬ 
sponse  is  obtained.  In  addition,  the 
photo  element  is  a  low-im(M*dance 
generator  and  can  la*  coupled  to  the 
jrnd  of  the  first  amplifier  stajre  by 
means  of  a  transformer.  l.,eads 
from  the  element  to  the  transformer 
are  insensitive  for  hum  [lickup  and 
microphonic  effects.  The  trans¬ 
former  is  mounted  in  the  main  am¬ 
plifier  chassis,  so  that  the  search 
unit  lH*comes  very  small  since  now 
It  has  to  contain  only  the  photo 
element. 

•A  calibrated  volume  control  /'.  is 
inserted  Iwtween  the  first  and 
.■'ec<ind  stajres.  This  control  must 
be  inserted  here  if  the  instrument 
is  t»>  have  a  full-scale  sensitivity 
ranjre  of  1,(100  from  0.5  x  1<1  *  to 
0.5  ■  10 ’lumen.  This  means  then 
that  the  input  voltajre  varies  from 
177  X  10  *  to  177  X  10  *  volt  and  the 
input  to  the  second  jrrid  varies  from 
(MfiO  X  10  *  to  0.460  volt. 

If  the  .second  stajre  has  a  jrain  of 
10(1,  it  must  be  ca|>able  of  deliver- 
injr  16  volts  undistorted.  This  is 
not  practical  if  we  wish  to  maintain 
a  hijrh  dejrree  of  linearity  in  sidle 
Ilf  deterioration  of  tube  character¬ 
istics.  If  the  volume  control  is  used 
as  shown,  the  voltajre  at  the  jrrid  of 
the  second  stajre  will  never  exceed 


0.460  X  10  *  volt.  It  is  clear  that 
even  the  hijrhest  lijtht  input  will  not 
cause  overloadinR  of  the  first  Rrid 
since  this  corresjainds  to  0.460  volt. 

Meter  Rectifier 

Special  care  must  be  taken  in  de- 
siRninR  the  rectifier.  The  meter 
must  indicate  the  averajce  output 
voltaRc  in  order  to  maintain  a  Rood 
aiRnal-to-noi.se  ratio.  The  circuit 
should  be  linear  over  above  twice 
the  u.seful  ranRe  so  that  accurate 
calibration  can  be  maintained  in 
spite  to  tube  aReiiiR.  If  dimles  are 
used,  the  contact  iMiteiiti.d  will 
cause  a  readinR  of  the  meter  in  the 
absence  of  siRiial.  This  readinR 
can  lx*  made  ncRliRible,  alHuit  0.5 
percent  of  full  scale,  by  reducinR 
the  filament  voltaRe.  This  is  ac¬ 
complished  by  insertiiiR  a  7-ohm 
resistor  in  the  filament  circuit. 

FiRure  :t  also  shows  the  circuit 
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FIG.  S  Individuol  porolUl  T  D«fwork 
r««poot««  or«  shown  in  (A)  and  (B). 
OvoroU  rotponft*  curro  (C)  shows  96  db 
dip  al  120  cps,  which  psrmlts  us«  of  In- 
strumsol  in  normolly  lightod  room 


of  the  rectifier  which  u.ses  a  double¬ 
diode  6H6.  It  is  preceded  by  two 
amplifier  staRes  with  20-db  nega- 
tive  feedback  from  the  diode  output 
to  the  cathode  of  the  first  of  these 
staRes.  .A  one-milliamp«'re  meter 
with  70  ohms  resistance  is  used, 
and  a  voltaRe  of  23  volts  at  point 
l\  produce.s  full-scale  defl»‘Clion.  At 
point  /’„  40  X  10  *  volts  will  pro¬ 
duce  full-scale  deflection.  The  over¬ 
all  relative  frequency  response 
curve  of  the  instrument  is  shown  in 
FiRure  5l\  The  half-imwer  band¬ 
width  is  about  1  cycle  p«*r  second, 
and  the  effect  of  the  active  120-cps 
network  is  indicated  by  the  98-db 
dip  at  120  cp.s.  The  0-db  point  at 
2(*  cps  represents  an  input  of  177 
,X  10*  volt. 

Conclusion 

The  overall  voltage  Rain  of  the 
amplifier  is  l.50,0(MI.  This  is  a 
small  value  for  a  hiRh-sensitivity 
instrument,  but  the  hiRh-etficiency 
system  of  modulation  used  make.s 
it  possible  to  obtain  full  deflection 
of  the  meter  with  a  light  flux  of 
only  0.5  microlumen.  There  are  no 
special  problems  with  regard  to 
feedback  .so  that  the  location  of 
components  and  the  choice  of 
ground  connections  are  not  critical. 

The  instrument  needs  no  zero 
adjustment  since  with  no  incident 
light  there  is  no  signal  developed. 
Furthermore,  the  OR-db  rejection 
for  120  cps  makes  pos.sible  the  use 
of  the  instrument  in  a  normally 
lighted  riMim. 

The  compactness  of  the  search 
unit,  especially  in  the  case  when  a 
barrier-layer  cell  is  used  together 
with  the  stable  high  sensitivity  and 
linear  output,  makes  the  instrument 
particularly  useful  in  the  biophysi¬ 
cal  field  for  such  purposes  as  oxy¬ 
meters  and  shadow  cardiographs. 
.An  instrument  similar  to  the  one 
de.scribeil  has  Ix'en  constructed  by 
S.  (tuilford  of  the  .National  Bureau 
of  Standards  to  be  useil  as  a  hemo¬ 
globin  densitometer  in  cardiovas¬ 
cular  diseases  reseanh  at  Walter 
Keed  Hospital. 

For  applications  in  sixitral 
densitometers,  the  advantage  of  the 
wide  s|M*ctral  response  of  the  bar¬ 
rier-layer  cell  can  lx*  obtained  with¬ 
out  the  disadvantage  of  having  to 
u.se  rotating  shutters,  time  g.ites  or 
stabilized  |H>wer  .supplies. 
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Arrani)«n}«nt  ot  mirrors  and  Comoro  pickup  ot  loll  onoblos  oporotor  to  look  mto  six  iurnocos  at  o  qlonco  oo  rsmoto  monitor  scrooo 

at  oitromo  riqht 


Closed-Circuit  Industrial 


!•  iiru  l\|M‘  iiiia^r  tlis^cctor  with  lraii*lu«'cnt  catluMlc  that  prrinit^ 
ii»r  of  w i<lr-aii;:l**  Ifii'r-,  I'liriT  rahh's  rarr)  (•mk*  piiUt*!*  aiul  vhlro  signal  to  remote 
monitor,  wliirli  m,i\  he  up  to  l.tMHt  feet  from  the  camera.  l{e>ohitioii  is  lines  per  inch 


I'hanii'tcri'tics  art*  as  ful- 
lit  It  IS  an  instaiitaneoiis- 
tvpc  IhIm*.  thus  no  shadinjr  oontpfn- 
■>atii>n  IS  nts'fssary,  (2)  Tht*  tuhc 
has  tin  hcatiT.  hi-rii'c  it  is  cxtrcmoly 
nij'yt'ii  ami  its  lift*  is  not  limitfil  hy 
iho  lilanii’iit  or  thorniionii'  omission. 

■  ill  The  y'amma  of  tin*  tulu*  is  unity 

.»mi  liiifar  ovi-r  oxtroim*  contrast 
ran>:<*>.  1 1  The  tulu*  tisos  an  oU-von- 

'taci*  clfitron  mulliiihfr  vs  Inch 
i>  no!  siiiijts't  to  miiToiihoiiics  ami 
will  (ii'livcr  a  viiii’o  sijrnal  of  ap- 
pro\imat*-ly  ?  volt  in  amplitmii*. 

•'ll  I’hf  sj(,.,-iral  ri'iion'i*  of  tin* 
tor  is  sat-ti  tiiat  it  peaks  in  th<* 
near  infrainl  ■  api>roximat»lv  S.uoii 
iiik'stromsi  «e,  tor  of  the  spoitrum. 

lit’,  au.'i'  of  ttii'sr  ailvantak'i  par- 
;.i  iil,irlv  the  iiistantaneo  Is  charac- 
;.Tisii,  s  ami  hiy'h  \  itieo  output,  the 
I  'ill  oopo  Is  ^l•llaoi••  ami  'imp  e  to 
■per. lie.  Simpliiitv  of  operation  is 

■  ■•  m.ii.'r  importanee  in  imlustrial 
teles  ..'ion  appliv  a!  loll'  .Vtiother  im¬ 
portant  reipiirement,  I'on’iiuious  op¬ 
eration  vvi'h  low  servo-e  time,  is  ae- 
votnpli  i'.eil  hy  U'lnv  a  minimum 
nainlier  i>f  t  ihes  in  tile  over. til  sv -- 


By  ROBERT  W.  SANDERS* 


IMIISIKI.XI  .M'l'I.K  VIloSS  of  tele¬ 
vision  are  eoiistantlv  inereasilik: 
in  namtier  am!  iniportama .  The 
eipiipim  nt  to  It,’  lies,  rilieil  was  orik’- 
in.tllv  lii  'iyiieil  for  power  plant  use 
vvhele  a  lie. 'll  tor  remote  viewing'  of 
till'  i.oilei  w.io'i  level  at  the  control 
room  vv.is  n  ■■  essary.  It  l.it.  r  Ik*- 
c.iim  .ipp.tr>  lit  that  other  iml  istries 
have  .1  vr.-.tt.  or  evi  n  greater,  m-e.l 
for  s  leh  a  sV'tein.  so  the  rtlli'coi*e 
was  li.'sicm'il  as  a  universal  svs'ein. 
It  ha-.,  -t.imiaril  I  to  1!  aspect  r.t’io, 
ami  tl..-  v.  rtieal  ami  horizontal  r.'s 

ol  itioii  Is  :!>iii  lines.  ,is  siioiMi  in  iti.* 
t.-'t  |'.i”ei  n  of  Kik'  1 


FtG.  1 — Ted  pahern  sent  by  Industrial 
It  tyttem  shows  300  line  resolution 


tern.  The  complett*  system  requires 
.iiilv  fifteen  sfandanl  receivinkt  type 
tiilies  plus  cathoile-ray  tiilu*  ami  im- 
ak'.*  iliss.'cfor. 

The  camera  unit  is  connected 
throiik’h  a  multiple-eomiuet>*r  cable 
to  the  power  unit.  These  units  may 
be  sei.arate.l  by  as  much  as  twenty- 
live  feet.  This  sending'  eiiil  is  then 
coupieil  by  three  coaxial  cables  to  the 
monit.'r,  which  may  he  separated  by 
a  .li stance  of  ..m*  thousand  feet  or 
li'ss.  These  three  eal.les  transmit 
the  viileo.  h.iri/.intal  .'Vnc  pulses  and 
veitical  svm*  pulses  To  the  m.mitor. 
The  use  of  three  cables,  rather  than 


Main  Components 

rti>*  thru*  ..•mpomuit  units  of  the 
imi  .'t.  ..il  sv  m  ar.*  shown  .n  Kik" 
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the  dissector.  The  vertical  sync 
pulses  trijtjrer  the  vertical  dertec- 
tion  oscillator  in  the  monitor  unit. 
Horizontal  pulses  are  amplified  and 
fed  to  the  monitor  lH*am  relaxor. 
This  beam  relaxor  supplies  horizon¬ 
tal  deflection  and  hijrh-voltajre 
pulses  which  are  rectified  to  supply 
approximately  8  kv  to  the  picture 
tube.  The  video  sijrnal  from  the 
camera  is  amplified  and  applied  to 
the  prid  of  the  picture  tube.  A  INIM 
is  used  as  the  dn'  restorer. 

Figures  4,  5  and  6  are  schematic 
diatrramsof  the  camera,  power  unit, 
and  monitor  respwtively.  The  lens 
used  in  the  camera  unit  has  a  90-mm 
f(K-al  lenjrth  and  a  speed  of  f:1.4  or 
better.  The  lens  is  coated  for  7,o(H) 
.\  transmission.  The  moiintintr  uses 
a  rack  jrear  and  pinion  type  fia-us 
adjustment,  and  the  anitle  of  cover- 
ajfe  for  a  two-inch  horizontal  .scan  is 
approximately  27  decrees. 

Image  Dissector 

FiK’ure  7  shows  a  photojtraph  of 
the  dissector.  The  front  of  the  tube 
'ripht'  is  the  translucent  cathode 
which  replaces  the  solid  cathode  of 
earlier  tubes  of  this  type.  This  con¬ 
struction  permits  the  use  of  fast, 
wide-anirle  lenses,  and  eliminates 
picture  degradation  due  to  lijfht  re- 
llectinjr  from  the  walls  of  the  tube. 

Directly  Is-hind  the  cathiwle  are 
five  ring's,  lM‘hind  which  lies  the 
nickel-wall  anode.  The  anmle  is  Ibn 
volts  positive  with  respect  to  the 
cathiHle,  and  the  five  rinjrs  are  at 
intermediate  voltajres  with  75-volt 
intervals.  The  purpose  of  the  rinir.s 
is  to  improve  the  field  in  the  vicinity 
of  the  cath(Hle  and  decrease  the 
amount  of  distortion. 

.•\n  eleven-staye  multiplier  is 


FIG.  2  .\  complatt  latup  coniiiis  ol  camara.  monitor  and  powar  units 


Television 


one  cable  carrying  a  compo.site  siK- 
nal,  adds  to  simplicity. 

Overall  System 

Fijfure  .d  is  a  blix-k  diagram  of  the 
complete  system.  The  imajre  is  fo¬ 
cused  optically  on  the  cathiwle  of 
the  dissector.  Dellection  and  f(H.’us 
pdwer  and  the  multiplier  voltatte 
are  supplied  to  the  dissector  from 
the  power  unit.  The  video  siynal 
from  the  dis.sector  and  blanking 
pulses  are  fed  in  to  the  automatic 
black-level  setter.  The  composite 
sijrnal  is  then  amplified  and  matched 
to  the  line. 


The  vertical  o.scillator  in  the 
power  unit  supplies  vertical  detlec- 
tion  power  to  the  camera  unit  as 
well  as  vertical  sync  pulses  for  the 
monitor  and  vertical  blankiny  pulse 
former.  The  In-am  relaxor  supjilies 
horizontal  scanning  power  to  the 
di.ssector  and  horizontal  blankiny 
pulses  to  the  blankinir  pulse  former, 
which  mixes,  clips,  ami  shapes  the 
horizontal  and  vertical  blankiny 
pul.ses.  The  beam  relaxor  also  sup¬ 
plies  horizontal  sync  pulses  to  the 
monitor  and  furnishes  hiyh-voltaye 
pulses  which  are  rectified  to  furnish 
multiplier  and  cathixle  voltaye  to 


Oparator  ••••  liquid  1«t«U  oa  lamol* 
monitor  tcroon 


Camera  at  right  eiewi  leecl  ol  liquid*  In  two  tube*  at  left  In  this  iaduatrial  application 
oi  the  teleeialon  lyttem 
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:al  ilefl«’ti«in  coil,  verticul  deflection  video  from  the  diiisector  collector. 
;oil  and  focua  coil.  The  horizontal  provide  an  automatic  black  level 
•oil  is  the  inner  coil  and  ia  approx-  aettinitt  amplify  the  composite  aijr- 
imately  nine  inrhea  lonjf  The  ver-  nal,  and  match  the  output  to  the 
tical  coil  ia  a  toroidal  ty[>e  approx-  tran.amiaaion  line, 
imately  one  inch  lonir  wound  over  The  operation  of  the  automatic 
an  iron  form.  This  coil  fits  .snujrly  black  level  setter  is  as  follow.s:  Rela- 
r»n  the  horizontal  coil  and  is  directly  tively  larjfe  blankinjr  sijmals  are  fed 
behind  the  focus  coil.  These  two  to  the  cathode  in  serie.s  with  the 
coils  are  rotated  90  detfrees,  ele<'-  video  from  the  dissector  collector, 
trically,  with  resf>e<  t  to  each  other.  This  video  ia  develojied  across  R, 
The  focus  coil  is  semilayer-wound  which  is  the  dissector  collector  load. 
dir«*ctly  over  the  dissector  cathode  The  d-c  voltage  developed  across  R 
in  the  coil  as.sembly  housinK.  The  due  to  random  noise  in  the  dis.sector 
coil  assembly  can  !«*  rotated  to  alitrn  will  remain  constant.  .-Xny  lijtht 
the  picture.  which  strikes  the  di.s.se<'tor  cathisle 

will  cau.se  a  cor  respond  inir  increase 

Video  Amplifier  •  n  .  ,  u  •  i 

in  collector  current,  hence  increa.sed 

■A  schematic  of  the  \ideo  unit  ia  negative  voltajre  of  the  collector, 
included  in  Fiji  i.  Its  function  is  Since  more  lijfht  causes  more  elec- 
to  mi.x  the  bbinkinir  pulses  with  the  trons  to  flow  to  the  collector,  the 

lolbs'tor  lM*i-omes  more  negative 
with  respivt  to  ficound. 

•  — — - —  — - — — 1  The  initial  clippinir  level  of  the 

ZiaTiri  Vi  I  etAv -  {  automatic  black-level  setter  can  be 

properly  adjusted  by  applying  just 

i  I 

T -  -  -  I  ,  enotiyh  positive  voltage  to  its  cath¬ 

ode  to  allow  only  a  very  small 
amount  of  the  blanking  pulses  to 
come  throuK'h.  This  is  accomplished 
by  varyinir  R  to  jrive  the  proper  po¬ 
tential.  .An  isolatinjr  resistor  R,  i> 
used  to  minimize  the  caiiaiitance 
ai'ross  the  colUvtor  load.  .\n\  liyht 
on  the  dissector  cathode  will  cause 
more  negative  voltatre  to  appear  at 
the  clipper  catluKle,  which  will  pass 
throUKh  the  dioile,  so  the  pedestal 
will  always  be  full  but  no  video  can 
ever  extend  U-yond  the  black  level. 

The  t).A('7  video  amplifier  has  a 
itain  of  approximately  IS.  and  the 
cathode  follower  provides  a  low-im¬ 
pedance  output  fir  the  video  line 
with  a  yain  o^"  approximately  0.1?. 

The  dissector  oiultiplier  volta>re 
divider  is  shown  in  the  upper  left- 
hand  portion  of  the  .schematic.  The 
overall  voltatre  across  the  multiplier 
is  approximately  2,000  volts.  Ca¬ 
pacitors  (’  and  (',  improve  the  low- 
fretjuency  response  of  the  multiplier 
due  to  the  hiv.'h  imjH-ilance  of  the 
multiplier  divider.  .Actually  the 
width  cor.>r>'l  is  an  overall  size  ad¬ 
justment  in  that  it  chanire--  the 
cathi«ie-an<sle  voltaire.  .An  iP'  re.ise 
in  this  voltaire  will  ihvrea  e  ihe 
wiiith  of  the  .scanned  ima^'e  ..ud  ..Iso 
the  heijfht  of  the  ima>re. 

The  viiieo  overload  control  con¬ 
trols  the  yam  of  the  muliipli*  It 
is  n<'ce«sarv  due  to  variation  in  ilis- 


mounted  at  the  rear  of  the  tulie.  The 
aperture,  which  in  moat  cases  is  a 
30-mil  square,  is  located  at  the  front 
of  the  multiplier  housinK- 

Ka<  h  multiplier  staKe  has  a  Ksin 
of  3  or  4  when  the  voltaKe  iier  staye 
is  200  volts.  Total  gain  of  the  11- 
staye  multiplier  is  over  1  million. 
The  .Ay  .Mk  tyjieof  multiplier  is  used 
instead  of  the  ('.s-O-Ak  which  was 
used  in  the  .soliii-< uthode  tyiie  dis- 
sei  tor  in  order  to  proviile  lietter 
uniformity  in  multiplier  perform¬ 
ance  from  tulie  to  tulie  an<l  elimi¬ 
nate  the  problem  of  ce.sium  short.s 
in  the  multiplier.  The  tula-  is  rela¬ 
tively  nonmicrophonic.  The  cathisle 
photosensitivity  is  approximately 
20  /dit  per  lumen. 

h'lyure  H  show.s  the  di.s.se<‘tor  coil 
assembly  that  contains  the  horiz.on- 
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of  21.5  kc.  Thi.s  frequency  is  con¬ 
trolled  by  the  adjustable  cathode  re¬ 
sistor.  This  control  is  not  critical 
but  may  vary  .slifthtly  from  trans¬ 
former  to  transformer.  This  hori¬ 
zontal  deflection  circuit  was  cho.sen 
for  stability  and  durability. 

Figure  10  shows  a  cl»>se-up  of  the 
horizontal  deflection  transformer. 
This  transformer  consists  of  a  grid 
winding  of  approximately  100 
turns.  The  500-turn  plate  winding 
is  wound  directly  over  the  grid 
winding.  The  high-voltage  winding 
consists  of  300  turns  connected  in 
autotransformer  fashion.  The 
transformer  must  serve  three  inter- 
dei)endent  functions.  It  must  pro¬ 
vide  s«  anning  power  to  the  camera, 
the  high  voltage  for  the  dissector 
multiplier,  and  its  return  time  must 
Ik*  slightly  faster  than  the  blanking 
return  time.  These  criteria  must 
be  met  with  satisfactory  scanning 
linearity.  The  return  time  of  this 
transformer  is  5.7  microseconds  or 
0.12  //.  A  damping  resistor  removes 
the  overshiK)t  which  would  other- 
wi.se  «K-cur  through  the  .scanning 
coils  causing  severe  nonlinearity. 

The  positive  impulse  derived 
from  the  horizontal  deflection  trans¬ 
former  is  rectified  by  the  two  IB.Ts 
in  parallel.  This  provides  a  nega¬ 
tive  voltage  of  approximately  2,.5o0 
volts.  Since  the  current  drain  very 
nearly  approaches  the  current  rat¬ 
ing  of  a  single  1B3,  two  are  u.sed  in 
parallel.  This  is  done  as  an  ailded 
precaution  against  failure  in  the 
tield. 

The  vertical  deflection  circuit, 
which  con.sists  of  the  dual  tricale, 
must  supply  vertical  deflection 
power  to  the  c;ime.-a,  vertical  blank¬ 
ing  pulses  to  the  blanking  mixer 
and  vertical  s>nc  pulses  to  the  mon¬ 
itor.  One-half  is  used  as  a  bbaking 
o.scillator.  The  lower  end  of  the 
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FIG.  6  -  The  potret  unit  luppliet  alt  operatlnq  eoltaqee  lor  the  camera  unit 


tyjK*.  The  fr»*<juency  of  this  type 
oscillator  is  determined  by  the  in¬ 
ductance  in  the  plate  circuit  and  the 
internal  resistance  of  the  IuIk*.  The 
inductance  in  the  plate  circuit  is 
approximately  100  mh  and  is  de¬ 
termined  by  the  im[K*dance  of  the 
deflection  coils  and  the  transformer 
ratio.  The  freijuoncy  of  the  oscilla¬ 
tor  can  be  vari<>d  by  changing  the 
resistance  in  the  cathode  of  the 
tube.  This  is  a  free-running  oscilla¬ 
tor  which  operates  at  a  freijuency 


sect"!'  tubes  ami  extreme  light  con¬ 
ditions  v.hich  may  Ik*  encountered, 
othervii.'fe  the  last  stages  of  the  mul¬ 
tiplier  might  Ik?  overloaded.  Since 
this  ove.  load  problem  concerns  only 
the  last  two  or  three  multiplier 
stages,  cmti'i!  is  in  the  sixth  stage. 

Figur**  shows  clearly  the 
power  iii.it  tiiiich  delivers  tieater 
voltage,  f:  t  V  iltage,  multiplier  vol¬ 
tage.  scant. ing  power  and  blanking 
signals  to  the  camera  unit,  and  also 
supplies  vertical  and  horizonta'  sync 
[lulses  to  the  monitor.  It  draws  ap¬ 
proximately  KKI  watts  and  will  op¬ 
erate  on  a  line  voltage  of  between 
y5  and  135  volts.  A  self-r<  gulating 
type  power  transformer  is  used. 

Figure  5  shows  a  schematic  of 
the  power  unit.  .\  sitigle  6L6  in  a 
beam  relaxor  circuit  is  used  to  pro¬ 
vide  horizontal  .scanning  power  for 
the  lamera  as  well  .i-  to  supply 
high-voltage  pulses  to  the  multi¬ 
plier  voltage  supply  r<*ctifiers.  The 
b«*am  relaxor  is  a  horizontal  dert<*c- 
tion  [Miwer  oscillator  of  /,  and  h’ 


FIG.  7  — Tranducqnt  catho<la  irouqa  dii- 
taclor  tub* 
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bUjikitiK  iMM)Il«tor  truristforrn^r  i« 
reluriu-il  to  the  C  3-volt  heater  wind¬ 
ing  on  the  jKjwer  transformer.  A 
resiHtnr  i»  inserted  in  the  cathode 
circuit  of  the  vertical  oscillator  A 
[Misltive  p'iNe  is  develojied  across 
this  ri-sistor  which  is  used  foe 
hlankinir  and  monitor  .synchroniza¬ 
tion.  t'apacifor  reduces  the  hori¬ 
zontal  pickup  on  this  leail.  Tran.s- 
forrner  T,  is  the  verti<-al  output 
tran.sformer  uscil  to  pre.sent  the 
projier  plati-  load  impeilance  on  the 
vertual  amplifier  from  the  vertical 
scannini;  coils. 

t)ne  section  of  the  hlaiikintr  mixer 
tulle  is  used  to  mix  the  horizontal 
and  vertical  hlankitiK  pulses  while 
the  other  stvtion  is  used  as  a 
i  cathiale  follower.  A  |Misiti\e  verti- 
I  cal  pul.se  is  fed  to  the  cathiKle  of  the 
hlankinif  mixer  .\  nei.'ative  hori¬ 
zontal  pulse  from  the  tts-am  relaxor 
cathiNle  is  injecteii  on  the  jrrid  of 
the  hlankinir  mixer.  .\  very  low 
plate  voltaKe  is  used,  hence  the 
hlankinv  pulses  cati.sc  very  early 
.saturation  of  the  tube.  This  causes 
the  base  line  of  the  lilankinK  pulses 
to  be  absolutely  flat  which  is  ex¬ 
tremely  imiiortanf,  otherwise  at  low 
liy’ht  levels  a  shading  component 
will  aiUM-ar.  The  values  of  /i.  and 
I  H,  were  pickeil  very  carefully  to 
j  provide  proper  phasitnr  of  the  hori¬ 
zontal  blankinir  pulse  with  resja'ct 
to  the  initial  .sync  pulse  delivered  to 
the  monitor. 

.•\  cathode  follower  isolates  the 


cathiale  of  the  vertical  oscillator 
from  the  monitor  vertical  oscillator. 
If  this  is  not  done  a  larire  pulse  is 
fed  hack  to  the  power  unit  from  the 
monitor  vertical  oscillator.  This 
pulse,  if  a|iplied  across  the  cathode 
resi.stor  of  the  power  unit  vertieal 
oscillator,  is  .Hliuhtly  out  of  pha.se 
with  the  cathoile  pulse  and  will 
make  it  imjais.sible  to  derive  a  clean 
vertical  hlankintc  pul.se  from  this 
point. 

The  horizontal  synchronizinjz 
piiLse  i.s  derived  across  the  cathrsle 
resistor  of  the  61.6  beam  relaxor. 
This  provides  a  low-imiiedance 
source  of  horizontal  sync  pulses. 
The  amplitude  of  these  pul.ses  will 
vary  as  the  frerpiency  of  the  beam 
relaxor  i.s  chanKcd.  However,  a 
pulse  amplitude  of  only  4  volt  is 
ample  to  insure  positive  synchro¬ 
nization  of  the  monitor  ami  hijrher 
amplit lilies  are  not  detrimental.  The 
cathinle  resistor  obviously  cannot  be 
shorted  since  this  would  reduce  the 
pulse  amplitude  to  zero. 

Monitor 

The  monitor  is  quite  conventional 
and  will  not  Ik-  treated  in  detail.  .Ml 
controls  are  available  from  the 
front.  Itrilliance,  contrast  and  focus 
controls  are  screwdriver  adjust¬ 
ments.  Other  controls  are  behind 
a  hintzed  diMir.  Two  controls  are 
provided  on  the  monitor  for  remote 
olierafion  of  the  camera  unit  from 
the  monitor  position  when  desirable. 


I  • 

FIG.  10  '  HoriEontal  dsfUcUon  trans- 
lonn«r 

\  61.6  is  used  in  a  beam  relaxor 
circuit  to  provide  horizontal  de- 
tlection  and  hiirh  voltajze  for  the  pic¬ 
ture  tube.  Circuitwi.se,  this  is 
quite  similar  to  the  beam  relaxor  on 
the  pinver  unit.  Synchronization  is 
controlled  by  injectinK  the  hori¬ 
zontal  sync  pulse  from  the  power 
unit  on  the  screen  of  the  6L6  and 
controllinK  the  frequency  by  means 
of  a  variable  cathode  resistor. 

The  monitor  tx>am  relaxor  trans¬ 
former  is  similar  to  the  power  unit 
beam  relaxor  transformer  with  the 
addition  of  two  heater  windinjzs  for 
the  1153  rectifiers.  The  transformer 
i.s  desiizned  to  match  a  2  mh  dellec- 
tion  yoke.  It  al.so  provides  8.000 
volts  for  the  picture  tube;  the  re¬ 
turn  time  must  be  faster  than  the 
camera  hlankiiiK  time.  Two  1H3 
tubes  are  used  in  a  voltajze  doubler 
circuit  to  provide  the  picture  tube 
hiirh  voltaKe. 

The  vertical  defiection  system  is 
very  similar  to  the  camera  vertical 
dellection  system.  Frequency  de- 
termininK  elements  are  fixed  and 
the  oscillator  will  stay  in  sync  over 
lai'Ke  variations  of  voltaKc  and 
other  parameters.  The  vertical  sync 
from  the  power  unit  is  injected  di¬ 
rectly  into  the  vertical  oscillator. 

The  irrid,  cathiule  and  plate  time 
constants  of  the  horizontal  sync 
amplifier  were  chosen  to  properly 
phase  the  triK}?erin>r  of  the  beam 
relaxor  with  respect  to  the  blankinir 
pulse.  The  monitor  raster  ha.s  ap¬ 
proximately  4  inch  blankinK  on 
either  .side. 
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tion  of  Lancaster,  Ohio,  who  spon¬ 
sored  the  development  of  the  equip¬ 
ment  and  who  are  the  exclusive 
sale.s  airents. 
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The  DIOTRON... 

An  Aid  To 

RMS  Instrumentation 


Novel  eireiiit  roiii|)ri!iin<'  teinperuliire-liniited  dioiie.  d-e  aniplifier.  and  feedliaek  path 
^ol\e!*  wide  \ariety  of  eleetronie  pnddeni>.  Simple  unit  pn>vides  ha^iis  for  true  !>(|uare- 
law  voltmeter,  wattmeter,  video  program  level  meter,  and  >everal  eomputinj2;  elements 


Di  king  Rh;rKNT  ikar^  a  lun-d  has 
jrrowTi  for  a  vaouuni-tuh*- 
voltmeter  whose  indication  depends 
only  on  rms  values.  When  nonsin- 
usoidal  waveforms  are  to  be  meas¬ 
ured.  and  particularly  when  the 
signal  is  a  random  noise,  reliable 
data  cannot  l>e  ac(|uired  from  any 
rectifying  instrument. 

Bolometric  and  thermocouple  de¬ 
vices  accurately  give  rms  values  in- 
detHMidently  of  waveform,  but  suffer 
from  two  serious  ditticulties;  tl) 
The  instruments  are  sluggish,  and 
brief  samples  of  signal  cannot  be 
measured.  (2)  Both  devices  oper¬ 
ate  close  to  the  burnout  point.  This 
often  forces  the  designer  to  incor¬ 
porate  an  overloading  amplifier 
stage  to  protect  the  instrument, 
with  the  result  that  large  spikes, 
such  as  those  of  noi.se,  are  clipped. 
To  this  error  i.s  added  uncertainty 
during  the  recovery  j>erit)d  after 
overload. 

The  circuit  of  Fig.  1  constitutes 
the  basis  of  a  vacuum-tube  volt¬ 
meter  which  overcomes  these  de¬ 
fects.  .\s  indicated,  the  diode  and 
d-<-  amplifier  form  a  tight  feedback 
hK)p  which  will  regulate  the  diode 
plate  current  with  considerable  ac¬ 
curacy.  Since  the  voltage  at  the 
diode  plate  is  always  sufficient  to 
colUN't  all  the  emitted  electrons,  a 
constant  value  of  space  current  im¬ 
plies  a  constant  filament  tempera¬ 
ture  and  accordingly  a  constant 
value  of  filament  heating  power.  It 


By  R.  D.  CAMPBELL 

Hrntart'h.  !nc 

is  npon  this  last  relation  that  the 
properties  of  the  device  are  based. 

Theory 

If  a  source  of  a-c  is  introduced 
into  the  filament  along  with  the  d-c 
of  the  feedback  loop,  the  circuit 
must  immediately  regulate  away 
part  of  the  latter  in  order  that  the 
average  filament  power  remain  con¬ 
stant.  The  defining  equation  for 
this  I)«*havior  is 

/,<’  Hr  •  /4-«’  AV  “  coiutint 
Since  the  filament  is  of  fine  diam¬ 
eter,  skin  effect  may  be  neglected 
lielow  loO  me  and  a  simpler  form  of 
the  equation  results. 

Im^'  -r-  “  constant 

Since  the  effect  of  intriMiuced  a-c 


FIG.  I  -Dioda  and  dc  ompliltar  lonn 
Uadback  loop  which  accuratoly  to^- 
lotM  diodo  plot*  currant 


depends  only  on  the  heat  it  pro¬ 
duces,  it  is  evident  that  the  circuit 
constitutes  the  basis  of  a  vacuum- 
tut)*‘  voltmeter  which  truly  reads 
only  rms  values.  Such  a  meter  will 
at  all  times  agree  with  a  thermo¬ 
couple  and  has  the.se  additional  ad¬ 
vantages;  (1)  A  thermocouple  otter- 
ates  close  to  its  burnout  current, 
whereas  the  diode  circuit  oi)eratea 
at  12  percent  of  its  burnout  current. 
(2)  Thermocouple  time-constants 
are  of  the  onler  of  b.5  .second.  The 
diode  and  amplifier  loop  can  be  made 
to  have  a  time  constant  of  15  milli- 
secon<ls  for  all  applied  frtHjuencies 
above  1  kc.  (ff)  The  accuracy  of 
the  device  i.s  that  usually  a.ssrx'iated 
with  feedback  devices,  anti  the  ac¬ 
curacy  of  the  readings  de|M>nds  only 
on  the  values  of  a  few  precision 
wi rewound  resistors. 

Linear  Power  Scale 

The  circuit  of  Fig.  2  shows  a 
practical  vacuum-tube  voltmeter 
constructed  on  this  basis.  It  will  be 
noted  that  the  tiiotle  filament  is 
heated  from  a  negative  bias  and 
that  the  d-c  amplifier  supplies  a  cur¬ 
rent  which  subtracts  from  this. 
This  refinement  i.s  necessary  in 
order  that  the  feedback  be  degen¬ 
erative  for  signals  fed  through  the 
capacitance  and  leakage  of  the  diode 
as  well  as  for  tho.se  signals  which 
are  thermally  transmitted.  Two 
additions  have  been  made  to  the 
fe€-dback  path  from  amplifier  output 
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to  input.  F'ir»t,  a  n*-w  path,  con- 
HiRtinK  of  a  Ainttl**  capacitor,  dr- 
creaA4‘ii  the  bandwidth  of  the  ampli¬ 
fier  Ko  that  filament  tem|ierature 
variation*  dunnK  a  cycle  are  not 
amplified  and  traniimitte<l  around 
the  loop  to  protiuce  an  additional 
heatintr  current  not  indicated  by  the 
d-c  meter.  Secondly,  the  K-C  net¬ 
work  from  output  cathode  to  diode 
filament  euppliea  ftrat-derivative 
dampiiiK  for  optimum  Htability  and 
it|)eed  of  reaponae.  Both  of  theae 
circuita  can  be  adjuatable,  «o  that  < 

hiKh  frenuencie.<)  can  Iw  measured 

in  the  ahorteal  lataaible  time  with-  /<  .  and  /.  provided  that  /.  ,  i.a  linear  voltajte  .scale.  In  mea.sure- 
out  aa<-rificinK  accuracy  when  low  restricted  to  .small  values.  For  en-  ments  of  random  noise,  in  fact,  the 
fre<juency  measurements  must  lie  Kineerintf  purjsi.ses,  I,  ,  may  be  as  former  is  usually  preferable, 

made.  ifreal  as  l.'»  percent  of  the  initial 

Since  the  detininK  eijuation  value  of  I,  ,,  with  a  resultinv  error  meor  o  toge  co  e 

of  only  O.M  jiercent.  In  those  cases  w  here  a  linear  volt- 

The  circuit  of  FiR.  ~  is  arranged  ajre  scale  is  essential,  an  extension 
in  this  manner,  and  /.  ,  is  always  of  the  basic  scheme  may  be  eni- 
restricted  to  small  values,  .\ccord-  ployed.  FiRure  .‘t  is  a  block  diaRram 
iiiRly,  the  scale  is  linear  in  watts,  of  such  a  system.  Here  two  diodes 
The  full  .scale  deflis'tions  are  (1.775,  are  so  arraiiRed  that  the  filaments 
2, 15,  7.75,  24.5  and  77.5  input  volts,  are  indepimdent  for  a-c  siRiials  but 
which  correspond  to  1.  10,  KMi  mini-  are  essentially  in  parallel  for  d-c 
watts,  1,  and  10  watts  when  the  in-  siRnals  produced  in  the  first  feed- 
strument  is  bridRed  across  a  (>o0-  back  haip.  The  second  dio<le  is  ar- 
ohm  load.  'I"he  fnsiueiicy  resfxinse  raiiRed  to  control  a  liH’al  .source  of 
of  the  commercial  version  of  this  sipiare-wave  a-c  which  constitutes 
instrument  extends  from  40  cjts  to  the  heatiiiR  power  in  its  own  feed- 
10  me  and  the  response  time  is  the  back  path.  The  freipiency  anti  wave 
order  of  15  milliseconds  for  all  ap-  shape  of  this  local  source  of  heatinR 
plieii  frei|uencies  above  1  kc.  tiower  may  be  selected  by  the  de- 

It  is  fortunate  that  in  many  prac-  siRiier  to  Rive  easy  measurement 

tical  applications  a  linear  power  and  simplicity  of  control, 
aiitl  a  linear  relation  exists  between  scale  is  just  as  acceptable  as  a  With  this  arranRement  the  output 


I  /„•  +  /..•- 

i  IS  a  circle,  it  is  evident  that  this 
I  meter  will  have  a  voltaRe  scale  ex¬ 
panded  at  the  top  and  very  cramiied 
at  the  Ixittom,  ipiite  similar  to  the 
usual  thermo<'ou{ile  calibration.  A 
(Miwer  scale  fitted  to  this  instrument 
will  lx-  sliRhtly  expanded  at  the  to|) 
and  linear  throuRhout  the  re¬ 
mainder  of  the  raiiRe.  By  means  of 
a  sim|ile  a|i|iroxiniation.  complete 
scale  linearity  in  power  may  be 
achieved.  If  the  defininR  isiuation 
jj  is  expamb-d  in  series  solution  for 
I  I,  .  we  have 


riC.  3  llock  dlaqrom  oi  vacuum  tub*  xolUMlsr  wllh  Unaar  voltaq*  acaU 
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FIG.  4 — Two  (Ignalt.  A  and  t,  con  bo  moltlpliod  by  tbo  arranqomont  ibowB 


voltage  must  be  accurately  propor¬ 
tional  to  the  rms  input  voltage,  pro¬ 
vided  the  zero  has  been  properly 
set,  whether  the  two  diodes  are 
identical  or  not.  The  only  source  of 
error  worth  noting  is  that  which 
might  1m>  cau.sed  by  a  gradual 
change  in  waveform  of  the  local 
source  of  heating  power.  This 
might  result  in  a  change  in  rms 
value  which  would  not  Ik*  indicated 
by  the  peak-reading  instrument. 
F'or  this  reason,  it  is  unwi.se  to  u.se 
a  multivibrator  as  the  .source  of 
s<iuare-wave  a-c,  since  the  ratio  «)f 
on  to  olf  time  for  such  circuits  is 
not  u.sually  very  stable. 

The  most  convenient  diode  for 
any  of  the  f<jregoirig  arrangements 
is  the  V'ictore«*n  tyjK*  r>7y9,  since  the 
necessary  filament  current  for 
temiH*ratiire  limited  oi)eration  is 
only  t>  ma.  Computation  ba.sed  on 
the  internal  geometry  of  this  tula* 
places  the  resonance  of  the  filament 
above  400  me.  Accordingly,  the  de¬ 
vice  should  Ik*  directly  applicable  as 
the  first  detector  in  vhf  pro|>agation 
studies  and  as  the  second  detector 
in  signal-to-noise  measurements  at 
i-f  frequencies.  For  these  purpo.ses, 
about  0.7  milliwatt  should  Ik?  de¬ 
livered  to  the  filament  for  full-scale 
deliw’tion.  and  the  filament  resist¬ 
ance  is  l.T'j  ohms.  The  wide-band 
instrument  of  Fig.  2  is  of  course 
dirwtly  applicable  to  power  level 
monitoring  on  video  program  l<M?ps. 

Other  Possibilities 

electronic  addition,  subtraction, 
time  integration  and  time  differ¬ 
entiation  can  easily  Ik*  accomplished 
by  well-known  techniques.  How¬ 
ever.  successful  circuitry  has  not 
existed  for  multiplying  or  dividing 
two  voltages,  for  integrating  or 


differentiating  one  voltage  with  re¬ 
spect  to  another,  or  for  triangle 
solution.  In  consequence,  these 
latter  problems  have  been  attacked 
by  mechanical  methods  involving 
servomechanisms,  with  a  resultant 
minimum  time  for  problem  solu¬ 
tions  of  the  order  of  0.1  .second.  The 
diode-amplifier-feedback  loop  ar¬ 
rangement  can  solve  such  problems 
with  far  greater  speed  wherever 
the  inherent  error  of  about  0.5  |K?r- 
cent  in  each  step  can  be  tolerated. 

The  basic  circuit  of  Fig.  2  with 
a  restriction  on  the  size  of  the  input 
signal  has  been  shown  to  constitute 
a  computer  element  capable  of  pro¬ 
ducing  an  output  proiMirtional  to 
the  square  of  the  input,  and  pos.ses- 
sing  g(K)d  accuracy  and  speetl  of 
response.  Since  accurate  and  sim¬ 
ple  methods  exist  for  interchanging 
a  slowly  varying  d-s*  and  an  ampli- 
tude-miKlulated  carrier,  no  serious 
complication  arises  from  the  a-c  to 
d-c  conversion  which  occurs  within 
the  diode  itself.  The  basic  circuit 
of  F'ig.  2,  together  with  any  neces¬ 
sary  modulator  (pr  demo<lulator,  can 
therefore  be  thpiught  of  as  a  build¬ 
ing  block  that  priMiuces  a  sipiare. 

This  computer  element,  by  feed¬ 
back  metho<ls,  can  be  made  to  ex¬ 
tract  .sijuare  naits  by  forcing  itself 
to  acquire  an  input  signal  such  that 
♦he  output  (H|uals  the  voltage  whose 
.s<|uare  root  is  desired.  A  pair  of 
such  blocks  then  constitute  a  multi¬ 
plier  as  indicated  in  the  bbxk  dia¬ 
gram  of  Fig.  4.  Mere  the  two  volt¬ 
ages  to  be  multiplied.  .4  and  fi,  are 
assumed  to  be  slowly  varying  d-c. 
Onlinary  electronic  addition  and 
subtraction  produces  two  new  volt¬ 
ages  equal  to  .4  -f-  /{  and  A  —  B. 
The.se  two  voltages  are  then  con¬ 
verted  to  amplitude-m>Hlulated  car¬ 


riers  and  fed  to  diode  circuit  blocks 
which  produce  a  square.  The  out¬ 
puts  are  then  proportional  to 
(.4  B)'  and  (.4  —  B)’.  Their 

difference  is  therefore  proportional 
to 

.4*  Z4B  -c  »•  -  .4* 

-t  2AB  -  B*  -4.4« 

In  a  manner  analogous  to  that 
employed  for  square  root  computa¬ 
tion,  the  process  of  division  may*  be 
accomplished  by  including  gain  and 
feedback  around  the  multiplier  of 
Fig.  4. 

The  combination  of  these  proces¬ 
ses,  together  with  one  more  block 
having  unrestricted  input  range, 
then  permits  right  triangle  solution 
for  all  ca.ses  where  angular  data  can 
be  provided  (or  taken  out)  in  terms 
of  a  trigonometric  function  of  the 
angle,  rather  than  in  terms  of  the 
angle  itself.  Since  the  filament  may 
carry  currents  of  three  different 
fre<juencies  just  as  well  as  two,  the 
extension  to  vector  computation  is 
obvious. 

In  most  practical  cases  the  device 
can  al.so  integrate  or  differentiate 
one  voltage  with  respect  to  another. 
It  seem.s  reasonable  to  suppo.se  that 
any  quantities  which  will  be  dealt 
with  in  electronic  computation  will 
not  only  be  analytic  functions  of 
each  other,  but  will  al.so  be  continu¬ 
ous  in  time  and  have  continuous 
first  derivatives  with  respect  to 
time,  whether  time  enters  the  prob¬ 
lem  directly  or  not.  If  .so,  we  may 
write 

and  the  integration  involves  ordi¬ 
nary  differentiation  and  integration 
with  res|K*ct  to  time  and  multipli¬ 
cation  by  methods  already  de- 
scrilied.  Similarly 

>f.4 

d.4  >it  _ 

HB  ’  dfl 
dt 

and  the  pr«x*esa  involves  ordinary 
time  differentiation  and  division. 

F'or  certain  of  the  applications 
outlined  above,  a  diode  is  not  essen¬ 
tial  and  a  thermistor,  for  example, 
would  do  eipially  well.  Investiga¬ 
tion  of  feedback  around  other  avail¬ 
able  nonlinear  circuit  elements  may 
lead  to  other  useful  and  novel  cir¬ 
cuits  having  pleasing  and  desir¬ 
able  properties. 
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Kilomegacycle  Buzzer 


m 


’ViT 


Th«  A»aca«  modal.  Ovaral!  can  In  22*%  la.,  dapth  to  bottom 
Plata  14  IS  II  la.  ond  11*4  la.  dlamatar.  woodan  plunqar  U 
la.  la  dlamatar 


Front  ponal  alaw  of  tha  oaciUotor.  nhowlng  ftln9la  adlustmaat 
for  butzar.  Tha  dial  for  fraquancy  control  It  diractly  coUbrotad 
In  kllomaqacyclat 


Inlvrnal  *!•«  ol  ocrtllalor  with  batlatka*  and  cavtty  and  plat* 
ramovad  Aitaaualot  rack  and  pinion  at  riqhl 

Buitar  ramoaad  from  Ift  thlald.  Tha 
tha  coaity 

i  imall  loop  prolrudas  Into 
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Test  Oscillator 


I'iiIm*}*  of  liroad-ltaiul  riu*r»\  an*  injrrtril  iiUo  a  tunal*l»‘ 
«-avity  at  fUK)  Output  at  aii\  ih*:>in‘il  fn‘«pu*nry 

l•l■tut•«•Il  .'i  and  1  I  Iviiu*  ran  In*  \  piston  atti'Mua- 

lur  prrniits  varialde  output  up  to  i!(Ht  iiiirrovcdt^i  into  a 
oO-oliin  load.  Drxolopnit'nt  trcliiinpit*  is  traced  fntni  a 
inodt‘1  tw«*ntv-li\»*  tinn*^  d«*'in*d  srair 

By  GOMER  L.  DAVIES.  CHARLES  B.  PEAR.  Jr. 
and  P.  E.  P.  WHITE 


Althoigh  activity  in  the  kilo- 
t  megacycle  region  has  increa.sed 
greatly  in  recent  years,  signal 
sources  are  still  largely  restricted 
to  narrow-band  tuning.  This  is  an 
annoyance  when  testing  fixed-fre¬ 
quency  detecting  devices,  and  a  real 
handicap  in  testing  wide-range  re¬ 
ceivers. 

One  of  the  latest  instruments  to 
help  solve  this  problem  is  a  simple, 
compact  test  oscillator  covering 
a.OOO  to  1  l.OdO  me  in  one  continuous 
tuning  range.  No  tuWs  are  used 
.■\  battery -driven  buzzer  ojH>rating 
on  the  doorbell  principle  provides 
auilio-modulated  signals  everywhere 
in  the  band,  and  a  plunger-tuned 
cavity  selwts  the  desired  fre<inency 
piston-tyi«*  attenuator  controls 
the  output  level. 


Th»  I>tl%  l«  e.  /»!< 

•  riial*  -'.f 


Mwchanical  layout  of  tho  oocillotor.  with  doiaU  of  comity  at  lowor  riqht.  Tho  buixor 
qonorotor  ia  couplo4  to  tho  cooity  tbrouqh  a  loop 


S:atcd-Up  Mode/ 

The  lack  of  wide-range  signal- 
generating  equipment  was  in  itself 
a  ditliculty  during  the  oscillator’s 
development.  Problems  in  tuning- 
cavity  design  showed  the  desirabil¬ 
ity  of  exiM-rimental  work,  but  no 
satisfactory  signal  source  was 
avtiilable.  .-\n  interesting  applica¬ 
tion  of  the  iniMlel  technique  in  re¬ 
verse  solved  the  difficulty  by  pro¬ 
viding  a  cavity  in  which  every  di- 
nieiision  was  twenty-five  times  the 
■  orresjionding  dimension  of  the 
cavity  in  the  final  unit.  Thus,  fre¬ 
quencies  Were  scaled  down  into  the 
scojK*  of  readily  available  te.-t  equip¬ 
ment. 

The  simfilieity  «>f  the  buzzer  test 
o.scillator  is  evident  from  the  sche¬ 
matic  diagram  in  Fig.  1,  .A  buzzer, 
energized  by  the  3-volt  battery 
through  the  r-f  filter  pro«luces 
short,  sharp  pulse.s  of  current, 
which  are  coupled  into  the  cavity 
through  the  input  coupling  loop. 
The  cavity  is  sharply  resonant  at  a 
single  frtMiuency  determined  by  the 
position  of  the  tuning  jilunger.  It 
selects  a  component  from  the  broad 
si>ectrum  of  fr*.*quencies  comprising 
the  buzzer  output.  This  signal  is 
coupled  to  the  liKip  on  the  variable- 
attenuator  piston  that  controls  the 
output  amplitude.  The  output  sig- 
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rial  IK  111  th**  form  of  short  |»uls*-s  of 
r-f  ••lu-rjfy  rinurrinK  at  the  rat*-  of 
XiHi  |M-r  s*-<i>iul  Maximum  output 
voltaiff  IS  at  least  ;i<Mi  mo  rovolts 
into  a  .Vi-ohm  loaii 

Th*'  original  unit  employ*-il  an 
o|»eri-en(t*-<l  (-yliiiitncal  cavity,  which 
was  jKsir  from  the  shiehiint;  stainl- 
[Kiint  The  tuning  dial  ralihratioii 
was  cofimderahly  cram|»*d  at  one 
end  of  the  scale,  and  the  avuilahle 
output  sitfiial  vari»-d  appreciably 
over  the  freijuency  ranjre.  The  de¬ 
sire  to  improve  these  character¬ 
istics  led  t*i  the  use  of  the  s*-ale 
mislel. 

The  Ashcan 

In  this  ilevelopment,  an  ex¬ 
panded  miKlel  was  useil  rather  than 
the  smaller  scale  customarily  em¬ 
ployed  in  antenna  ex|M-riments,  All 
measurements  were  maile  in  the 
region  of  120  to  44tt  me.  where  suit- 


aide  e<|uipment  was  readily  avail- 
aide  and  the  fre«iuency  data  multi- 
pli«-d  by  an  appropriate  fact*>r.  The 
idea  for  the  use  of  this  methisl  was 
derived  from  exjieriments  la-r- 
formtsl  by  Barrow  and  Mieher'  at 

MIT. 

Since  the  actual  cavity  in  the  unit 
was  approximately  J  inch  in  diame¬ 
ter  by  one  inch  lonjf.  a  mislel 
twenty-five  times  this  size  was  con- 
sider»‘<l  rea.s*inal>le.  Accordintfly,  a 
Icaal  tinsmith  was  commissioned  to 
make  a  larite  cylinder'  ISj  inch*“s  in 
diameter  and  2.'*  inch**s  lon>f.  and  a 
smaller  cylinder,  to  simulate  the 
tiininir  plunjrer.  six  inches  in  diam¬ 
eter  and  .'16  inches  lonir.  The  mate¬ 
rial  used  was  22-»faKe  iralvanizeil 
steel,  and  the  ap|K-arance  of  the 
assembly  made  its  title  certain;  the 
.Ashcan. 

It  was  fitted  with  a  plywixsl  caji 
over  the  larjte  cylimler,  throuirh 


nC.  I  Circuit  ol  lh«  buuur  (•«!  MClUalor 


riG.  2  Calibration  ol  iho  seal*  modol.  TIG.  )  Calibration  ol  buttor  oocUlator. 

ohowing  improsomoni  rotultlnq  »h»n  Small  circloo  aro  Toluot  prodiclod  Irom 

ond  was  cloood.  Spurioui  modo*  aro  larqo  ocalo  modol  lor  which  an  ortuioa 

outoldo  oporallno  ranqo  lont  lro<]uoncT  ocalo  lo  shown 


which  the  smaller  cylimler  could 
move.  The  inside  of  the  wiaid  cap 
was  covered  with  copper  .sheet  and 
suitable  finiters  made  contact  with 
the  two  cylinders.  The  inner  cylin¬ 
der  was  cap|N-d  to  simulate  the  solid 
plumper  to  lie  used  in  the  actual 
cavity.  Standard  uhf  connectors 
were  mounted  in  the  wall  of  the 
outer  cylinder  near  the  catnied  end 
to  serve  as  connections  to  the  small 
coupling  loops  mounted  on  the  inner 
ends  of  these  connectors. 

The  coupling  liKips  were  posi- 
tiont'd  90  decrees  apart  around  the 
circumference  of  the  cylinder,  as 
this  was  the  position  desired  in  the 
final  uhf  cavity.  One  of  the.se  loops 
wjis  u.sed  to  feed  energy  into  the 
cavity  from  an  o.scillator  coverintr 
the  desired  freijuency  ranjfe,  and 
the  other  loop  was  used  for  output 
coujilinif.  A  type  1N21H  crystal 
and  microammeter  served  as  a  de¬ 
tector.  Freijuency  measurements 
were  made  by  means  of  a  (leneral 
Kadio  tyjie  720- A  heterodyne  fre¬ 
ijuency  meter. 

Oespite  the  crude  construction 
and  u.se  of  sh**et  st<*el  for  the  inner 
and  outer  cylinders,  the  Q  of  the 
cavity  was  in  the  vicinity  of  1,000, 
permittin>r  precise  settinjrs  to  be 
made.  Lines  drawn  on  the  portion 
of  the  inner  cylinder  extendinjr 
above  the  woiMlen  caji  jiermitted 
readinjr  of  leiiKth  of  plunK'er  inside 
the  cavity. 

The  first  tests  made  with  an 
ojien-ended  cavity  showed  the  same 
tunin^r  curve  as  the  original  buzzer 
test  oscillator  cavity  unit,  as  well  as 
the  rather  wide  variation  of  output 
previously  noted.  Data  jriven  by 
Harrow  and  .Mieher  su)fvrest*-d  that 
the  low-friMjuency  end  of  the  tuninjr 
curve  could  lie  controlled  throujrh  a 
considerable  ranjre  by  the  use  of  a 
clo.sed  cavity.  Apjiropriate  adjust¬ 
ment  of  the  spacinir  between  the 
plunirer  and  the  end  of  the  cavity  at 
the  limit  of  plimirer  travel  was 
nec*‘ssary.  It  was  also  rejiorted 
that  the  cavity  oscillations  were 
very  weak  in  an  open-eruled  cavity 
at  the  hiirh-frequency  end  of  the 
tiininK'  ranire. 

It  ajijH'ared  that  closing*  the  open 
I'lid  of  the  cavity  would,  in  our  ca.se. 
achieve  the  results  desired.  This 
elTivt  was  tried  and  found  to  im¬ 
prove  ti  throuKhout  the  operatinK 
ranye  and  to  jirovide  a  much  tlafter 
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T»il  osclllalot  b*inq  us*d  with  r»c*iv«r.  In  ihl*  com.  rncnptlon  Is  at  harnontc  oi 
r*c«tv*t  local  ooctllator 


tuning  curve,  a-s  shown  on  Fij;.  2. 
However,  resonances  at  hiRher 
miKles  l>ecame  apparent.  This  con¬ 
dition  was  undesirable  since  it 
meant  that  more  than  one  resonance 
fretjuency  could  exi.st  for  a  jfiven 
settinir  of  the  tunin^r  plunjrer.  The 
unwanted  mtales  were  identified'  as 
the  TK,,,  and  the  TK  ,,  tyi>es. 

Mode  Suppressors 

In  the  larRe-.scale  sheet-metal 
Ashcan  it  was  a  simple  matter  to 
introduce  a  set  of  m(Kle-suppressin>f 
slits'  that  eliminated  the  TK  ,, 
minle  of  oscillation.  Howwer,  since 
the  TK  ,,  is  appreciably  hijfher  in 
frequency  than  the  desired  T.M„,. 
and  unlike  the  latter  is  a  function 
of  cavity  lenjfth,  it  was  decided  ti> 
make  the  cavity  shorter.  This 
chanjre  raised  laith  the  undesired 
m<Hles  out  of  the  chosen  frequency 
ranjTe  of  the  oscillator.  The  mtule 
suppressinjr  slits  became  unneces¬ 
sary.  The  final  position  of  the 
TK, , ,  and  TK,, , ,  mo«les  is  indicated 
at  the  top  of  Fijr.  2. 

It  should  lie  noted  that  the  de¬ 
sired  resonance  curve  represents  a 
transition  from  the  TM  ,,  mcnle 
(when  the  tunint;  pluniter  is  en¬ 
tirely  backed  out  of  the  cavity) 
towards  the  TM,  minle',  which 
would  (Kciir  when  the  plun>rer  al¬ 
most  touched  the  opjxisite  end  wall. 
However,  the  resonant  fre<iuency 
would  then  la?  much  ladow  that  re- 
«juire<l  for  this  application  and  mo¬ 
tion  of  the  plunjrer  is  stop|>ed  while 
«qM*ration  is  still  a  combination  of 
the  two  moiles  mentioned  above. 

Kxperimental  work  at  the  Ash- 
can's  convenient  frequency  ranjre 
and  physical  size  havinjr  been  com- 
cluded,  the  resulting  desiy'n  was 
.scaled  back  to  .t.OdO-to-l l,(M»0-mc 
dimensions.  The  closed-«*nd  cavity 
now  employed  presents  much  less  of 
a  shieldinjr  problem  than  the  orig¬ 
inal  ojien-end  unit.  Provision  was 
made  for  batteries,  buzzer,  and  a 
piston-ty|M*  attenuator  with  lOO-db 
range. 

The  action  by  which  the  buzzer 
excites  the  cavity  s«-ems  to  be  a 
high-frequency  oscillation  causing 
a  pulse  of  jH-rhaps  five  amjH>res 
maximum  amplitude  in  the  contacts 
at  their  break,  when  the  voltage 
across  the  coil  ri.ses  sharply  to  a 
value  over  2(MI  volts.  It  is  necessary 
that  each  pulse  be  clean,  and  that 


the  rejietition  rate  1h*  high  enough 
to  furnish  an  easily  distinguished 
audio  note  for  the  o|K-rator’s  con¬ 
venience  while  not  being  .so  high 
that  the  average  battery  current  is 
excessive. 

Selection  of  Butwer 

Several  commercial  buzzers  were 
tried.  Inherent  unsuitability  for 
this  application  ruletl  tint  some 
units  for  example,  a  standard 
power-pack  vibrator  was  found  to 
have  excessive  bounce  at  contact 
make,  causing  one  or  more  break 
pulses  at  this  time.  Other  buzzers 
drew  more  battery  current  than 
o|M'rating  »vonomy  could  permit, 
had  an  unstable  repetition  rate  or 
oiH*rated  at  a  fretiuency  outside  the 
tlesired  range.  The  buzzer  finally 
employed  was  conventional,  but  it 
was  carefully  designed  and  con¬ 
st  ructe<l  to  avoid  the  above  faults. 
The  operating  value  of  80(1  cps  was 
chosen  as  a  mialulation  value  per¬ 
mitting  low  battery  current  and  yet 
capable  of  being  (listinguished 
through  receiver  noise. 

In  use.  the  buzzer  test  oscillator 
has  been  found  to  perform  almost 
exactly  as  the  large  scale  mtalel  had 
predicted,  as  shown  by  the  calibra¬ 
tion  curve  of  Fig.  3.  Available  test 
equipment  has  not  permitted  a  full 
search  of  the  upper  frequency  re¬ 
gion  to  make  sure  that  the  unde¬ 
sired  minles  of  o.scillation  are  in  the 
same  relative  position  that  mislel 
tests  hatl  shown.  .At  each  fre¬ 
quency  where  tests  have  lieen  made. 


the  agreement  with  the  mcalel's  re¬ 
sults  has  l)een  excellent. 

The  unit  is  compact  and  rugged, 
weighing  less  than  11  |M>und.s  com¬ 
plete.  The  current  drain  on  the 
.self-containe<l  batteries  is  lietween 
30  and  1.'>(I  mu,  de|)ending  on  buzzer 
adjustment.  When  o|)erated  at 
normal  temperatures  the  battery 
life  fur  continuous  o|)eration  should 
be  in  excess  of  300  hours,  or  con¬ 
siderably  more  for  intermittent 
operation.  The  o.scillator  thus  pro¬ 
vides  a  completely  self-<‘ontained, 
relatively  trouble-free,  jiortable 
.source  of  uhf  signals.  .N’o  heating- 
up  time  is  required,  the  unit  being 
ready  for  ojH*ration  as  s<Min  as  the 
battery  switch  is  thrown. 

The  first  example  of  a  test  o.scilla- 
tJir  of  this  .sort  was  made  at  the 
Radio  Research  laiboratory'  at 
Harvard  during  the  war.  A  .second 
mmlel  was  later  maile  by  the  Naval 
Re.search  l4tls»ratory.  Bellevue. 
D.  (’..  and  the  design  development 
de.scritfed  here  was  supported  by  the 
Bureau  of  Aeronautics  of  the  De¬ 
partment  of  the  Navy. 
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CASTING  RESIN 


StP|»-l>v-t>ti*p  for  {totting  elertroii  IiiIm*  a.s!»«*nihli»*>  in  .M5S  n*?«in.  iiu'linl- 

iiip  t>|ii(-al  M>urre>«  of  preparation  ainl  mixing,  iim-  of  air-pi>ton  injertor  for 

filliiif',  niriiif:  «lala,  fire  ami  explo*«ion  pre^alltion^•.  ami  proiiiirt  4ie»i<:n  a^pet  t^ 


By  JACK  BAYHA 

S^nutr  KnoiHprr 
Hn4uj  4  fhonipffrapK  i'orp 
\>v  VrrrA  .V  Y 


Al  Tlioiir.u  a  groat  deal  of  gen- 
oral  literature  on  the  si>-called 
NHS  i-HHtinK  resin  has  tn-en  written, 
little  data  as  to  actual  preparation 
twhniiiues  and  application  has  lieen 
available.  It  is  the  intent  of  this 
article  to  present  workable  prepara¬ 
tion  and  usage  details. 

B.isic.illy,  this  re.-in  combines  the 
requirements  of  rea.sunable  mechan¬ 
ical  properties  and  cas’ability  with 
excellent  ebvtrical  i>roi>erties,  as 
indicated  111  Table  I.  The  formula 
IS  q  lite  simple,  hut  formulating 
tei'bnique .  are  somewhat  involved 
and  reqolie  great  care. 

Preparation  of  Ingredients 

rite  actual  ingredieiit.s  should  he 
obtained  III  advance  I'hose  starred 
beldW  shiclld  be  stored  alldiT  refrig¬ 
eration  Hy  weight,  we  use  the  fol¬ 
lowing  proportions  ,ind  brand - 


■J  .‘>  I>ii’hloros*viene  mo 


notiicr 

:t:'.  0  * 

.''tvrene  monomer 

21  * 

I'olydichlorosfc  renc 
I’olystv  relic  1’ X  K.q*- 

21  .>■■■ 

pers  > 

1  1  O' 

1  bv  inyl  benzine  solut  ion 

0  .u  * 

11 B  4i<  1  M  'nsanto  i 

13, O''*, 

Bcnztwl  peroxide 

(I  2'" 

The  preparation  of  the  ingredi¬ 
ents  is  ex.-i'i-dingly  important  .and 
ma\  Iw'st  he  gi\en  >tep  b>  step, 
.along  with  our  source  information. 

The  "2  ^  dichlorost  VI  ene  monomer 
is  oht.sineil  from  l*ow  t'hemical. 
.Midland.  Michigan.  .As  supplied. 
It  contains  an  inhibitor  which  is 
used  to  decelerate  polymeriration. 
to  make  p«issihle  reasonable  transit 


and  storage.  This  inhibitor  must 
Ije  removed.  Removal  of  the  inhib¬ 
itor  must  lie  done  a.s  close  to  actual 
use  as  po.Hsible.  Uninhibited  mate¬ 
rial  may  start  to  polymerize  at  room 
temi>erature  in  a  matter  of  hours. 
The  twhniqiie  of  inhibitor  removal 
is  shown  in  Fig.  l  .A.  The  activated 
alumina  can  be  obtained  from 
Aluminum  Co.  of  America.  The 
noninhibited  material  must  be  kept 
under  refrigeration  below  4(iF  until 
us<-d. 

F.xcellent  re.siilts  are  obtained 
with  Koppers  .-ivrene  monomer,  ob¬ 
tainable  from  Ko[)pers  f'o.,  Inc.. 
Chemical  I'lv..  rittsburgh.  Fa. 
Freedom  from  dissolved  gase.s  is  an 
import.iiit  consideration  if  bubble- 
free  material  is  desired,  and  con¬ 
tainers  shoulil  therefore  be  kept 
tightly  closed  This  material  is  also 
treated  with  inhibitor,  and  the  .set¬ 
up  shown  III  Fig.  1  A  mu.st  again  be 
ii«ed  to  extract  the  inhibitor.  This 
monomer  .ilso  is  highly  intlamrnable. 


riG.  l  Simpl*  lUttr  (or  romovlnq  In* 
hlbilort  (roffl  catrlnq  ro»in  moaomort. 
and  oir  pition  Inloctor  d«v«lop*d  by 
Cmorson  (or  appJyinq  th«  proparod 
product.  Seurco  o(  Tocuum  (or  (Utor  can 
bo  a  vacuum  cloanor 


No  treatment  of  polydichloro- 
.styrene  i.s  neces.sary.  We  obtain  the 
material  itself  from  Mathieson 
Chemical  Co..  Niagara  Falls,  N.  Y. 

In  order  to  facilitate  preparation 
we  u.se  Kopper  I’-S  poly.«tyrene  in 
small  lau'id  form.  Thi.s  greatly  re¬ 
duces  mixing  time. 

Divinyl  benzine  solution  is  best 
stored  under  refrigeration,  and  is 
obtainable  from  Dow  Chemical  as 
Experimental  .Monomer  Q-302.4. 
No  special  preparation  is  necessary. 

Monsanto  Hl!-tn  is  procurable 
from  .Mon-anto  Chemical  Co.,  41.") 
Dark  New  York,  N.  Y.  Un¬ 

less  esp,.,  ially  clear  cast  items  are 
needed,  iio  pr-'pa  rat  ion  of  this 
material  is  neecs-ary.  If  extra- 
clear  material  is  de-ireii.  th»'  tiltra- 
tion  pro.  e-s  shown  may  be  used. 
\'i-ciisif.-  (,f  MR- 1"  makes  this  a 
•ediou.s  job.  and  the  re-iilting  resin 
clarification  is  not  too  satisfactory. 

Benzoyl  peroxide  is  obtainable 
from  F.astman  Kodak.  Rochester, 

Y,  This  is  an  instable  material, 
prone  to  explo'ioti.  .\s  supplied,  it 
contains  a  tiller  material  intended 
to  deaden  .t'  sensitivity.  This 
material  must  be  removed  for 
proper  acMon,  The  removal  of  tiller 
is  a  simjile  proce-s,  and  involve.s 
only  normal  and  reasonab'e  -afety 
precautions ; 

'  1 )  I>o  no'  haniile  lariji  amounta. 

>2;  I><i  not  itrind  or  othenrise 
suhmit  to  abrasion  or  imjmrt. 

;  .3)  Kttpirom  tin  mi  nr  sparking 
of  mitnl  mixing  tools. 

Removal  of  tiller  i.s  accomplished 
by  a  simide  precipitation  proce3.s. 
Dissolve  a  suitable  quantity  of  tilled 
benzoyl  pi-roxide  in  a  quantity  of 
acetotie  C.  1’.  When  dissolved,  add 
enough  cold  water  to  produce  a 
heavy  white  precipitate.  Filter  the 
sustiension  through  a  disi  of  filter 
pajam.  The  material  remaining  is 
filler-friH*  benzoyl  j»eroxide.  This 
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material  is  exceedinjfly  sensitive 
and  must  In*  carefully  handled. 
When  thorou)fhly  ilry,  it  i.s  ready 
for  use.  If  an  oven  is  used  for 
de.siccation,  do  not  exceed  .5n  C  or 
selfijfnition  may  occur. 

Mixing 

The  actual  mixing  proce.ss  re- 
quire.s  a  ballmill  or  other  form  of 
enclosed  millinK  device.  Many 
method.s  of  combininjr  injrredients 
are  possible,  but  laboratory  experi¬ 
ence  has  shown  milliner  to  be  liest 
suited. 

The  fluid  inRredients,  which  are 
styrene,  polydichlorostyrene  mo¬ 
nomer,  HB-10  and  divinyl  benzine 
solution,  are  combined  after  being 
carefully  weighed.  Fumes  are  mod¬ 
erately  toxic  and  require  ventila¬ 
tion.  The  iK*nzoyl  peroxide  is  also 
added  and  dissolved.  Thorough  mix¬ 
ing  of  these  ingredients  will  be 
brought  about  with  little  effort  by 
normal  stirring. 

The  addition  of  the  polydichloro¬ 
styrene  and  polystyrene  may  offer 
difficulty  with  lump  formation  if 
care  is  not  taken.  It  has  been  found 
convenient  to  premix  these  two  in¬ 
gredients,  then  add  them  rapidly  to 
the  fluids,  stirring  constantly.  The 
container  is  at  once  closed  and  im- 
meiiiately  placed  on  the  rolling  mill. 

The  material  is  then  milled  until 
all  lumps  have  disaiti>eareil.  This 
may  be  done  at  normal  room  tem¬ 
perature.  The  mixed  material,  tak¬ 
ing  about  12  hours  of  milling,  must 
l)e  refrigerated  at  once  nr  polymer¬ 
ization  will  <x-cur.  .Ml  materials 
must  be  allowed  to  return  to  room 
temperature  prior  to  exposing  to 
air.  or  surface  condensation  will 
occur.  .\  disastrous  loss  of  elec¬ 
trical  properties  attends  this  mois¬ 
ture  absorption. 

Potting  and  Curing 

The  actual  preparation  of  the 
resin  is  less  complicated  than  it 
.seems,  and  n-asonable  care  will  re- 
.sult  in  a  reliable  prorluct. 

The  disp«msing  of  a  product  with 
as  high  a  viscosity  as  NBS  casting 
resin  presents  quite  a  problem. 
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Table  I — Physical  Properties  oi 
Casting  Resin  Developed  by 
Notional  Bureau  oi  Standard 


Woter  Absorption  (24  hour 
immersion)  Less  than  0  01% 

Volumetric  Shrinlm^e  10% 

Power  Foctor  (100 

me— 50%RH)  0  0004  0  0008 

Dielectric  Constont  (100 
me— 50%RH)  2  5 

Dielectric  Strength  (1/16  in 

somple)  610  660  •  per  mil 

Resistivity  .  ...  10'^  meg  cm 


Four  potting  may  be  used,  but  if 
any  quantity  of  work  is  to  lie  done, 
the  air-piston  injector  shown  in 
Fig.  IB  is  recommended.  It  is 
merely  a  cylinder  with  an  outlet, 
into  which  casting  resin  is  put.  Air 
is  admitted  to  the  top  by  means  of  a 
jiressure  regulator.  This  forces  the 
resin  from  the  nozzle  at  the  bottom 
when  the  base  valve  is  opened. 

The  nozzle  is  tapered  so  it  can  be 
pressed  into  a  hole  in  the  container 
to  Ih!  filled.  The  flow  ceases  when 
the  valve  is  closed.  f)il  and  dirt  in 
the  air  supply  collect  on  the  top 
surface  of  the  resin  along  with  un- 
f  rapped  moisture,  and  are  dis- 
cardeii.  This  injector  permits  bot¬ 
tom-up  potting,  which  assures  a 
l)etter  fill  and  minimizes  air  entrap¬ 
ment  problems. 

Design  Aspects 

The  curing  of  iwtted  articles  re¬ 
quires  the  use  of  ovens  which  are 
free  from  open  flame  or  incandes¬ 
cent  filaments,  as  inflammable  va¬ 
pors  are  relea.sed  during  curing.  A 
cure  is  generally  secured  after  12 
hours  at  .'iO  C.  The  use  of  higher 
temperatures  is  risky,  as  is  the 
presence  of  oven  hot-spots;  both  re¬ 
sult  in  excessively  rapid  polymeriza¬ 
tion,  a  poor  material  and  likelihood 
of  component  damage.  Longer  time 
(lericKls  for  curing  will  generally 
yield  a  more  stable  end  product, 
with  improved  mechanical  proper¬ 
ties. 

Casting  resin  of  the  tyfie  de- 
scriticd  has  considerable  shrinkage. 
Tubes  and  other  incompre.ssible 


components  must  therefore  be  pro¬ 
tected  by  a  compressible  sleeve 
member  of  some  sort.  Care  in  se¬ 
lection  of  the  sleeve  material  must 
lie  taken  to  assure  it  does  not  stop 
resin  polymerization. 

Inductances  and  circuit  capaci¬ 
tances  are  changed  by  this  casting 
resin,  experimentation  with  cir¬ 
cuit  constants  before  and  after  pot¬ 
ting  is  essential  in  r-f  circuits.  In 
many  types  of  equipment  the  values 
will  vary  enough,  when  potted,  to 
affect  operation. 

A  polystyrene  case  may  be  used 
to  contain  components  for  potting  if 
care  is  taken  in  curing  to  avoid  high 
temperatures.  .A  polydichloro¬ 
styrene  ca.se  will  withstand  higher 
cures  and  longer  .schedules. 

The  amount  of  catalyst  (benzoyl 
peroxide)  u.sed  has  a  great  effect 
on  the  quality  of  the  finished 
product.  A  larger  amount  will 
yield  a  poor  mis-hanical  product, 
and  may  cause  loss  of  assemblies 
due  to  evolution  (rapid  polymeriza¬ 
tion). 

Components  u.sed  must  be  able  to 
withstand  temperatures  in  excess 
of  the  50  C  curing  heat.  Consider¬ 
able  exothermic  (.selfgenerated) 
heat  occurs  during  curing.  I.«ngthy 
room  temperature  curing  will  avoid 
this  problem. 

Potting  failures  due  to  lead 
breakage  or  failure  of  |>olymeriza- 
tion  will  occasionally  occur,  and 
should  not  be  looked  upon  neces.sar- 
ily  as  failure  of  the  technique.  They 
can  in  many  ca.ses  l)e  traced  to 
faulty  technique,  but  in  some  cases 
they  are  without  explanation.  Gen¬ 
erally  a  familiarity  with  the  tech¬ 
niques  involved  will  yield  trouble- 
free  results. 

This  work  was  performed  with 
the  assistance  of  the  National 
Bureau  of  Standards.  Special  ac¬ 
knowledgment  for  assistance  in  the 
work  de.scrit)ed  is  due  Phillip 
Franklin  and  Kmma  Lee  Hebb  of 
NBS. 

Riru(x;raphy 

P  J.  Kranklln.  AppKcmtlon  oml  Tar- 
forn.ance  of  .N  H  S  Cutli^  RvHln,  Na¬ 
tional  Bureau  of  Standards  Tochnl'-al  Ita- 
port  .No.  IM*. 

101 


TabI*  I  — Directions  o<  Suppressed  Radiation 

t  M  hi  I  \lil« 


Nine-Tower 
Broadcast  Array 


r  ir-l  iiflallaliun  oi  it*  kiinl  total  of  217  of  railialion.  I)a\-iii^iil  pat 

l«‘rii  rliaii^r  i-  aiToinpli'iird  li\  pii«lil»iiltoii  roiilrol.  Four  pliux*  monitors  an 

finploM'il  -o  that  M‘\«Tal  plia«*>  ran  h»‘  M‘rn  'iiniiitanroiisK 
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THK  KIiCnT  iuiU‘-lovvt»r  on»atuasi 
aiitciiiia  array  in  the  I'niteii 
States  is  in  operation  at  WUGY, 
Minneapolis,  priHlucintt  a  pattern 
iliiohtainahle  with  fewer  towers. 

.Suppression  is  required  in  three 
(iireetions  as  shown  in  Table  1.  The 
noiu'ontrolleil  areas  are  so  narrow 
that  th*‘  efteitive  antenna  pattern 
K'oes  suppression  from  73  to  32b 
decrees,  or  a  total  of  247  ilenrees 
suppressed  radiation. 

Late  in  l!*lrt,  a  sinyde  tower  was 
eiaHti-d  for  an  elal>orate  survey  of 
the  antenna  site  and  determina¬ 
tion  of  the  iiondireetional  ehar- 
aeteristiis  to  prediet  exi»eited  held 
streliy'ths  beftire  ereition  of  thi' 
other  towers. 

In  eoHaboration  with  eonsultinr: 
ein-'iin-er  .John  Creutz,  Westing- 
house  entzineers  desijrnetl  and  con- 
strueted  the  iihasiniz  ami  antenna 
tuning  ei|uipment  diay'rammed  in 
Kitr.  1.  This  ei|ui|iment  vsas  de¬ 
signed  to  pro\ide  the  greatest  iiossi- 
ble  tlexibilitv  of  control. 


Sii  fool  squai*  cubicl*  In  lh«  ttanimltlar  buildinq  conlain*  on*  ol  Ih*  tour  diitiibu 
tlon  tanks 


Tuning 


Motttr-ilnvfii  Ltiils  an* 
in  the  antenna  arm  of  each  antenna 
network.  In  addition,  the  two  coils 
of  the  T-phasiny'  networks  are 
driven  bv  a  motor  m«H'hanicallv 
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euupled  to  both  coils.  Controls  for 
the.'^e  motor-driven  coils  are  located 
under  the  phase  monitors  in  the 
transmitter  building,  at  one  central 
hxation.  .\t  this  central  point  are 
lu<.ated  all  control  and  monitoring 
facilities  to  adjust  and  observe  the 
operation  of  the  antenna  array. 

Pattern  change  is  accomplished 
by  .single  pushbutton  control,  oper¬ 
ating  a  series  of  some  30  r-f  con¬ 
tactors  to  rephase  and  retune  the 
nine  towers  for  the  desired  pattern. 
The  day  and  night-time  patterns 
are  illustrated  in  t'ig.  2  and  3. 

The  room  or  cubicle  which  houses 
the  phasing  equipment  is  12  feet 
deep  by  24  feet  long.  Its  walls  are 
constructed  of  two  thicknesses  of 
J-inch  plywnml,  with  a  sheet  of 
aluminum  interspaced  for  shielding 
purposes.  The  room  has  four  C  X 
ti-foot  cubicles  along  the  front,  one 
for  each  of  the  distribution  tanks 
respiired. 

The  pha.sing  networks  assixiated 
with  each  tank  are  also  located  in 
the  cubicle  corresponding  to  the 
tank  circuit  from  which  it  is  fed. 
Four  phase  monitors  are  used  so 
that  several  phases  can  be  seen 
simultaneously. 

Two  sampling  loops  are  mounteil 
on  each  of  the  center  north-south 
row  of  towers,  and  one  bsip  on  each 
of  the  other  si.x  towers.  These  looi>s 
are  constructed  of  one-imh  steel 
tubing  ami  mounted  2n  feel  above 
the  b.ise  insulators.  The  center 
north-south  row  feeds  one  phase 
monitor,  and  each  of  the  three  east- 
west  rows  feeds  a  phase  monitor, 
.''olid  dieUs'tric  coaxial  cable  is  used 
for  the  sampling  lines. 

.■\  feature  of  the  transmitter 
which  was  found  to  be  ii  real  time 
s.-iver  is  the  variable  inductive  i-o  i- 
pling  to  the  fintil  amjilifier  tank  in¬ 
ductor.  The  adjustable  coupling  to¬ 
gether  with  the  \  ;iriable  tank  ca[iac- 
itor  provide  a  means  of  matching 
the  power  amplifier  to  the  resist- 
,'ince  of  the  In.ad  under  oi>erating 
Conditions. 

F.xcitation  to  the  final  stage  can 
also  be  adjusted  under  operating 
conditions.  During  this  adjust¬ 
ment  period,  the  load  impedance 
varies  over  very  wide  ranges,  but 
due  to  the  flexibility  of  the  trans¬ 
mitter  and  its  output  circuits,  power 
is  maintained  at  the  specified  value 
during  the  adjustment  of  the  array. 


lnt«rtor  viAw  of  oa*  ol  fha  nin*  anianna  tun^n^  housai 


Anmnllna  to  faaH  tHa  pho'^a  monttort  ara  mountad  on  aach  towar 


riG  3  Maaturi^i  day  (ima  pattarn  at 
SO  kw 


FIG.  3  Moaturad  niqht  tima  pottarn  at 
25  kw 
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GEIGER  COUNTER 
for  Lectures 


(’in  iiit  ami  (oii^truction  iletails  of  n*lial»l»‘  porlaMi*  fieifier  rountt-r  providiii}:  up  to  30 
watts  audio  output  for  dtiuoiist rations.  Auxiliary  iiidirators  an*  Stroliotrou  iiaslifr  and 

tlivratron-tlri\t*n  rati*  un*ti*r 


By  RONALD  L.  IVES 

of  <]eoffraphy 
Intitana  f  y 

Htoonnni;tuH,  Indiana 


DIssatiskaition  with  the  per¬ 
formance  of  commercially 
available  (leijrer  counters  with 
sufficient  iK)wer  output  for  lectures 
and  demonstrations  before  larjje 
assembla>res  led  to  a  series  of  ex- 
p«'riments  from  which  an  instru¬ 
ment  with  hiv'h  power  output,  low 
hum  level,  and  ip's”!  overall  j)er- 
formance  under  a  variety  of  condi¬ 
tions  was  developed. 

Customarily,  when  a  hijrh  power 
output  i«  reijuired  from  a  Gcijrer 
counter,  the  output  of  the  instru¬ 
ment  is  connected  to  the  input  of 
an  adequate  public  addre.ss  system. 
This  proiiuces  plenty  of  noise,  but 
abo  an  unavoidably  hijrh  back- 
(.'round  of  hum  in  most  instances. 
Custom-lniilt  instruments  of  this 
general  typ<‘  are  commonly  ;is  lar^'e 
and  costly  as  a  j)ian(». 

For  clfectiNe  l»*cture  demonstra¬ 
tions,  a  <',ei>rer  counter  must  have  a 
power  output  sufficient  to  disrupt 
lo\<‘’s  youn^^  dream  in  row  l.j  and 
awaken  the  halfiiack  in  row  .37, 
while  at  the  same  time  having  a  low 
enough  hum  level  to  satisfy  the 
enifineer  in  row  2,  and  mechanical 
construction  pleasiny  to  the  instru¬ 
ment-maker  in  row  .11.  Unles.s  the 
lecturer  is  a  former  bauKaKe- 
smasher  who  also  enjoys  spending 
his  spare  time  in  repair  work,  the 
instrument  must  U*  readily  mov¬ 
able,  yet  ruKir«'d  enouffh  to  stand 
repeated  transportation. 

To  keep  first  and  maintenance 
costs  low,  components  should  as  far 


as  possible  lx*  standard  items,  avail¬ 
able  over  the  counter  in  any 
medium-sized  city.  This  has  lieen 
achieved  in  the  circuit  shown  in 
Fijr.  1,  which  provides  .30  watts  of 
audio  output  for  lecture-hall  loud¬ 
speakers. 

Design  Details 

Becau.se  the  life  of  the  Victoreen 
thyrixle  counter  tube  is  de¬ 
termined  by  the  numlier  of  counts, 
and  liecause  the  tube  may  be  dam- 
ajretl  by  warmup  surifes  of  the 
jxjwer  supply,  disconnect  switch  S, 
is  provided.  This  also  controls  a 
pilot  liirht,  which  is  on  when  the 
hijrh  Voltaire  is  connecteil  to  the 
counter  tube.  In  the  olT  position,  a 
1-meifohm  resistor  is  connected 
across  the  hiifh-voltaye  supply  to 
reduce  the  voltatfe  sliKhtly. 


The  first  two  staves  of  amplifica¬ 
tion  are  entirely  standard  except 
that  the  cathixle  and  .screen  bypass 
capacitors  need  not  be  larve.  The 
circuit  is  designed  to  amplify 
surjres  rather  than  complex  sin- 
u.soidal  waves,  and  tone  quality  need 
not  be  considered.  Sensitivity  of  the 
fi.IT  injiut  circuit  increa.ses  as  the 
input  resistors  increase  in  value, 
but  hum  pickup  and  instability  in¬ 
crease  faster  than  sivnal  output 
after  a  certain  |)oint. 

Power  supply  for  the  first  two 
.'taves,  as  well  as  hi/h  voltave  for 
the  counter  tube,  is  obtaintai  from  a 
small  power  transformer  which  sup¬ 
plies  ItlO  volts  at  1  ma  and  250 
volts  at  about  40  ma  by  use  of  a 
step-and-a-half  voltave  addition  cir¬ 
cuit. 

It  was  necessary  to  shield  the  re- 


Indicatori  and  conttoli  ar«  arranqcd  in  thr««  rows  on  ironi  panol  of  counlor.  Top  row. 
loll  to  nqhl:  pilot  lamp;  monitor  speakor;  Sirobolron  tiaihor  tub*.  Contor  row:  counlor 
tub#  proloctinq  ttroiqhl  out  irom  panol;  oolumo  control;  rato  motor;  powor  supply  con¬ 
trol;  pilot  lamp.  Bottom  tow  contain!  Ihroo  loqqlo  iwitchos  and  two  lap  ■wiicbo* 
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nC.  I  Counter  tub*  at  upp*r  1*11  (••da  S  tub*  amplifier  (lop  row)  havinq  push  pull  output  staq*  d*liT*rinq  up  to  SO  watts  to 
Bp*<ik*r*  Sis  separai*  pow*i  suppims  (two  usinq  s*l*nium  units)  sar**  th*  amplifier,  flasher  and  rate  meter  circuits 
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mstiirs  tif  thr*  firiit  stajtf  and  the 
fieiKer  tiil>e  Kiirket  With  n  heavy 
•tiutriiiium  tan  lt»  prevent  elertrtr- 
'tatic  pickup  anil  tu  tturrinind  the 
(hit  (uIh*  With  a  maKlietlc  ihleiil  tn 
pievefit  elec  triimaifiietic  pil'kup.  An 
aluminum  nhielil  Iretween  the  |K»Wer 
Hiippl>  anil  the  autliii  element. i  uf 
the  firit  twii  HtUk'en  reduceil  hum  t<i 
a  nek'liKihle  value.  Mav'iietic  and 
elect rinlat If  .Hhieltlinif,  hv  ifie  <if  a 

. . .  partitiui),  Wii.1  ftiutid 

neceiiary  iH-tWeeli  the  tint  tv«<) 
elatres  anil  the  driver-jxmer  am¬ 
plifier  Mtajren  to  prevent  ii.icillat iuli 
and  mav'netic  pickup 

I'he  fiKfi  |(entiele-<  Iifinecled  driver 
anil  the  inivver  ampllller  ll-illijf  a 
pair  Ilf  fil.fi'il  Iiiniieited  ID  pu.Hh-pilll 
cla'.'  .Mt  are  itandard  in  circuit 
.irranv'ement 

Til  iM-rmit  me  uf  the  tn.iirumeiit 
111  small  cliii.iriiiim.'  and  in  the 
lalMiiatiirv  where  a  50-vvatt  audiu 
iiutpiit  1.1  iindenralile,  ivvilch  .S’,  in 
priivideil  HII  the  friillt  end  and  the 
aiiMliariei  can  lie  uied  separately, 
rills  liermits  U.se  uf  the  cuunter 


With  no  audio  output  i  |Mi.sition  li. 
with  4-vvatt  output  on  the  lia-al 
sjieaker  ([Kisition  ’2),  with  taith 
liH'al  and  external  .s|ieaker  o[M'rated 
from  the  power  amplifier  (poiiition 
di,  and  with  all  output  connected  to 
the  external  .sjH*aker  t  po.sition  1). 

I  he  ciMiliny'  fan  for  the  power  .stay'e 
IS  also  controlled  by  this  switch,  .so 
that  it  IS  ino|ierative  when  not 
needeil. 

t'oupliny'  of  the  first  two  .stattes 
to  the  driver-[Miwer  amplifier  stages 
IS  unconventionally  accomplished  by 
use  of  a  neon-tube  base  clipper. 
With  this  arranirement,  any  output 
■.uiK'es  in  the  plate  circuit  of  the 
liSJT  that  are  smaller  than  the 
-trikinvr  voltaire  of  the  neon  tube 
are  not  passed  on  to  the  flFfi  driver. 
I'ho.se  lartre  enou|.'h  to  fire  the  neon 
tul«'  al.so  drive  the  fiKfi  Krid 
•■trony'ly  imsitive.  This  arraiiKe- 
ment  efbH'tively  elimiitates  hum 
oriy'inatiny'  in  the  first  two  statfes 
or  picked  up  b>  them,  as  well  as 
IiiImi  noise  and  microiihonics.  In 
ordei  that  the  fii't  two  »tav’es  can 


lie  u.sed  inde|)endently ,  leavintt  the 
jxiwer  staKe  available  for  other 
uses,  switch  S,  is  provided  to  con¬ 
nect  the  first  staffe  to  either  the  in¬ 
termediate  jack  or  the  neon  coii|)ler. 
This  jiermits  external  input  to  the 
power  staifes.  .Motorboatin>;  of  the 
neon  tul*«“  circuif  is  iireventeil  by 
putting'  a  sweaty  fiiiKerprint  on  the 
bulb  base  or  connectinir  the  caiiac- 
itor  side  to  irround  throujfh  a  Kt- 
mey'ohm  resistor  as  in  Fijf.  1. 

Auxiliary  indicators,  consisting' 
of  a  St  robot  rtin  flasher  and  a  rate 
meter,  are  oi»erated  from  a  parasitic 
circuit  ■■•hunted  across  the  driver 
[ilale  transformer.  The  .'strobotroii 
tlasher  IS  entirely  conventional,  and 
is  poweretl  by  a  transformerless 
Voltaire  iloubler  iisiny’  selenium  rec¬ 
tifiers.  Switch  .S’  IS  provided  to  ilis- 
connect  this  for  count  rates  exceed- 
iii).'  about  2()ii  [ii'r  stHimtl.  The 
Strobotroii  tube  is  mounted  on  the 
panel  by  means  of  a  tuniiiK-indi- 
cattir  bracket,  and  the  panel  hole  is 
rirnmeti  with  the  accompanyinir 
bezid,  reametl  out  to  allow  full  visi- 
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bility  of  the  Strobotron  flasher. 

The  rate  meter  i.s  a  thyratron 
a<laptation  of  the  (Irinnell  recorder, 
with  constant.-*  cho.sen  .so  that  the 
Values  are  in  d*vade  relation  to  each 
other,  position  1  of  S,  l)ein>r  10’ 
counts  per  .second,  ixisition  2  l>ein>f 
10'  count. s  per  .second,  etc. 
.separate  filament  supply  is  retjuin**! 
for  the  first  thyratron.  l)ecause  its 
cathtKle-jrround  (uttential  exceeds 
the  safe  limit  for  the  tuln-  once  per 
count.  -At  hijfh  counting'  s|HH-ds,  the 
capacitance  of  the  filament  trans¬ 
former  must  be  considered  in  evalu- 
atinjf  the  chary'mjr  lapacitor.  (.Irid 
bias  is  providtsl  for  each  tula*  by 
use  of  a  small  transformer,  one 
half  of  a  OMfi  dusle.  and  a  filter 
capacitor.  .About  .‘10  volts  of  nejra- 
tive  y'rid  bias  was  found  ilesirable 
in  this  application.  If  desired,  the 
0  position  of  the  switch  can  ta*  con¬ 
nected  to  a  20-/if  capacitor  t*)  pro- 
vitle  a  one-count-iMT-second  ran>re, 
provided  some  improvements  art- 
made  in  the  rejrulated  jxtwer  supply 
or  the  rate  meter  series  resistor  is 
chan^etl  for  this  ran>fe  onlv. 

('alit)ration  by  formula  was  found 
entirely  satisfactory  With  the 
constants  shown  and  a  <*-l  d-c  milli- 
ammeter,  the  top  mark  of  all  ranjres 
will  la-  substantially  correct  if  the 
total  resistance  across  the  2,0(M»-;if 
smiMithinj.'  capacitor  is  atmut  8,700 
ohms. 

The  transformt-rs  fe**<lin>r  the 
thyratron  y'rids  can  be  any  small 
sinyde-plate-to-sinjfle-y'riil  a-f  trans¬ 
formers.  althouv'h  countintr-rate 
meter  transformers  will  ja-rform 
la-st  if  th*-y  are  on  the  same  core. 

Mechanical  Construction 

because  this  instrument  must 
function  .satisfactorily  in  the  oflice 
and  laboratory,  must  be  readily  mov- 
iible  from  place  to  place  and  must 
work  dependably  in  new  bx-ations, 
preferat)ly  without  any  inter¬ 
vening  repair  work,  special  atten¬ 
tion  was  paid  to  the  mechanical  con- 
structioii.  To  prevent  undue  flexion 
in  transit,  panel  and  chassis  were 
firmly  bolted  together,  with  shields 
forming  angle  braces. 

To  facilitate  transportation, 
strong  garage-d(sir  tiandles  were 
firmly  bolted  to  the  ends  of  the  case. 
Th«-  back  of  the  chassis  was  anch¬ 
ored  to  the  back  Ixittom  of  the  c.ase 
by  three  angle  tirackets  and  bolts. 
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Driver  and  pow«r  amplifier  tiaq**.  thtir  pow*r  tuppUM.  tla»h«r  componanU  ond 
rai«  mai*r  componentt.  Small  Ian  n*ar  speaker  op«rai«t  only  whpn  powpr  ampUh«r 
It  1urn#d  on.  At  nqbt  ol  thtoldinq  partition  art  lirtt  two  ttaqtt  and  ttrobotroa  powor 
supply,  with  spart  countor  tub*  mountod  on  portition  at  top.  No  htat  producinq 
componont  it  boxtd  in 


Vibration. of  components  in  transit 
was  minimizeil  by  use  of  tie  strips, 
cabling  of  leads,  and  careful  anchor¬ 
ing  of  parts  anil  cables  at  strategic 
|K>ints. 

.As  constructed,  this  counter  fits 
conveniently  into  a  stamiani 
12  X  12  X  211-inch  cabinet,  with  a 
12  X  IS-inch  panel  and  a  1 1  x  17-inch 
chassis  base.  Weight  is  about  <>■"> 
pounds.  By  rearranging  the  com¬ 
ponents  and  shaving  the  factors  of 
safety,  reduction  in  ixith  weight 
and  bulk  is  possible,  at  an  increase 
in  first  and  upkee|>  cost  and  a  loss 
of  dependability.  With  a  smaller 
volume,  cooling  also  becomes  a 
problem,  and  [lacking-factor  trou¬ 
bles  liKim. 

Performance 

Tests  of  this  counter  under  a 
variety  of  conditions,  liefore  audi¬ 
ences  of  various  types  from  engi¬ 
neering'  groups  to  ca.sehardened 
luncheon-club  assemblages,  dis¬ 
close  that  its  ix-rformance  is  very 
elTective  if  accompanied  by  care¬ 


fully-prepar*-*!  lectures,  devoid  of 
fumbles. 

Sonic  output  is  about  50  watts  at 
1.000  counts  per  se<-on<l,  but  dixts 
not  appear  to  be  very  loud,  perhaps 
Ix-cause  of  the  ab.sence  of  the 
ordinary  background  noises.  A  .50- 
watt  lamp,  arranged  so  that  it  can 
be  plug'ged  into  the  output  and 
illuminated  brightly  on  demand, 
was  foiinii  a  desirable  lecture 
adjunct. 

Becau.se  of  the  rugged  construc¬ 
tion  arid  th»-  u.se  of  plug  connectors, 
the  counter  can  lx*  brought  into  the 
lecture  hall,  connected,  and  put  into 
operation  in  alxiut  two  minutes, 
with  confidence  that  it  will  jM-rform 
satisfactorily. 
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Sync  Separator  Analysis 


H(‘>|h»ii»4-  )tl  ii  ^\iir  vparatioii  rimiit  to  the  iiun«iiinM>i(lal  roinpo'ite  t«*ie\i>ioii  >i^nal  is 
aiiai\ /.ril.  Kqiial lolls  are  given  for  eireuit  liesigii  ami  ealeiilateil  valuer  are  eoiiipared 
uitii  iiieasiireil  values  for  iiionosi-ope  ami  hroath  ast  test  pattern  inputs 
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FIG.  2  Solid  arrow  ahowt  duchorqo  path 
lor  C  and  dathod  arrow  iho  charqinq  path 


By  W.  HEISER 

nrret  ■  t  <  .  tn  7 

l-'l*  ■  if  t*H%t  ■  if  /  iif»orf|f«*rir«i,  Ittc 
t  .1  ^  I'ilttr*  ...  .\  f  ,  . 


C  IK*  tils  i'Ttl  tt>r  '‘\iu’  >r|Mra- 
ti'Hi  an-  Hot  I'urnplcx  in  n.itiiif 
lint  thi'ir  |•«•s|Mlns^•  to  the  ronipii'ito 

ti'll'S  l-.|<i||  !•<  lilili  Ti  Ilt 

fri>m  that  uhirh  a  emu I'lit ioiial 
atiah-i-  \MinIil  -ihow 
riie  leiiairetllellt  ^  for  all  till  al 
iMi.  »eiiaiatiiin  -intern  are  tline- 
lolil.  tiameli 

1'  I  he  'Mie  piil'.e^  -ho  ihl  l>e 
.ll'i  e|\  lie.  ..f  all>  vi.le.i  -.|.'IlaI  or 
ttn-  lilaltklllr’  I'e.le-tal. 

;  I'll.'  hm  i/olital  -uie  plll.-e' 
-lion'll  all  have  th.  -atiie  atilpl i'  nli- 
allii  -h.ipe,  riloreovel.  the  Veltieal 
-v  lie  aiiii  eiinaii/iiii;  iml-.'-  -honlil  lie 
.  oiui.-.lii|it  in  their  «  avi'fornii*  aNo 
'  A  i.  aionahl.i  amount  of 
iims.i  inutinnitv  shoiiiii  !«•  a.h;e\eil 
;n  the  -.‘pai  atinif  sy-teni 

riie-e  reipiirementii  .i-honlii  he  me* 
for  ail  eomlltions  of  mo.iiil«t  Ion. 
pereeiit  -vne  allii  pietiire  emitimt 
that  are  within  th.*  Ft  1'  riipiire- 
ment.s. 

rile  s\  ne  -ep.ir.it  loii  eirenit  to  l>e 


anal\/eil  i-i  -iiown  in  Fi).'.  1.  'I'he 
inii'it  siy'iial  at  point  .1  i^;  a  eom- 
lio-ite  \nleo  -lymal  witli  iio.sitive 
-vne  piils.'-i  ami  the  syne  pulses 
alone  ar.'  olitaineil  at  point  />.  With 
the  proper  eiimee  of  tile  i  onstaiUs  in 
the  r'liil  eirenit,  the  yrid  of  the 
u.Vto'i  will  re-tore  m  the  syne  jnilse 
1  enimi, 

1  lie  iM-.ition  of  tile  resioriny 
I  o.nt  in  the  syne  intl-e  reifimi  i- 
ilepi  mleiit  niioii  the  ratio  L'  //  a- 
Alll  lie  -hown  -nii-eipieiltlv  .  i'he 
tops  of  tile  -\ne  pill-es  ale  removetl 
-inee  y'l  ul  I  nrieiit  is  lir.iwn  iiiirin>r 
this  titne.  atlenwatinyr  th.it  portion 
i  f  the  .syne  alnne  the  resforin)'  level 
l>y  the  ratio  of  r,  to  A’,  >  see  Fiy'  2l. 
while  the  liotloins  of  file  syne  pul.ses 
ami  tile  video  siy*nal  are  removed 
-inee  thev  are  lulow  the  low  eutofl 
point  (  1  to  -  I  a  VI  esfalilished  liy 

till'  low  plate  .ind  -i  ieeii  voltay'es  of 
the  t‘..\i;'i. 

With  the  K'fld  of  the  thM'.,".  re-tor- 
iny  near  the  hlankmir  level  the  noise 


immunity  of  this  circuit  is  ijuite 
>roo<l.  However,  re.storintr  in  thi.s 
region  rather  than  near  the  syne 
tips  tends  to  make  the  restorinyr 
level  more  critical  .since  changes  in 
the  restoriiiK  level  due  to  variations 
in  the  averape  video  sipnal  or  the 
advent  of  the  vertical  sync  pulses 
will  cause  a  variation  in  the  sliape 
or  width  of  the  sync  pulses  at  the 
output  of  the  sync  clipper  since  the 
sync  pulse  is  trapezoidal  rather 
than  rectanpular  in  shape. 

The  variation  due  to  chanpes  in 
tile  averape  video  sipnal  is  usually 
slow  enouph  to  he  neplipible,  while 
that  due  to  the  vertical  sync  pulses 
may  he  eliminated  liy  usinp  a  larpe 
enouph  couplinp  cajiacitor  as  will  be 
shown  later.  While  increasinp  C 
above  a  certain  minimum  value  does 
not  alTect  the  restorinp  level,  it  will 
decrease  the  immunity  of  the  cir¬ 
cuit  to  some  types  of  noise. 

Pulse  Amplitude 

The  mapnitude  of  the  sync  pulses 
desired  at  the  output  of  the  clipper 
as  well  as  the  size  of  the  input  com¬ 
posite  sipnal  plav  a  larpe  part  in 
determininp  how  far  down  from  the 
sync  tips  we  may  restore  without 
havinp  video  and  pedestal  present 
in  our  clipped  .sync  output.  For  ex¬ 
ample,  with  a  'Jo-v  peak-to-peak 
composite  -ipnal  at  point  t  with 
■Jd-percent  sync,  or  o  v  of  sync,  we 
will  only  have  do  percent,  or  l.o  v 
of  sync  at  the  clipper  prid  if  we  are 
restorinp  7il  jieroont  down. 

To  keep  the  sync  clean,  the  cutoff 
point  of  the  tube,  determined 
larpely  by  the  screen  voltape,  must 
be  clo.ser  to  zero  than  —1.5  v.  or  we 
must  restore  closer  to  the  sync  tips 
with  perhaps  some  decrea.«e  in  noise 
immunity.  With  the  cutoff  point 
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FIG.  3  Compotil*  Tid»o  tiqual  led  to 
circuit  ol  Fiq.  2 


FIG.  4  Idoalitod  input  •Iqnal  uaod  ior 
analytU  ot  tho  circuit  action 


FIG.  $  Idoallsod  wavolorm  durinq  vnr 
Ileal  blanklnq  Itnio 


olo.<er  to  zero  the  mairnituile  of  the 
sync  pulses  in  the  output  will  be 
less. 

It  i.s  propos*.d  to  show  a  method 
for  calculatinp  the  following: 

(1)  The  restorinjr  level  at  the 
frrid  of  the  clipper  tube,  assuming 
for  the  present  that  the  vertical 
sync  pulses  have  no  etTe.  t  on  this 
level. 

I  2)  The  variations  in  this  restor¬ 
ing  level  with  dilTerent  values  of 
percent  sync  in  the  composite  video 
input  signal  ;inil  with  chanyes  in 
averaye  t>ictuie  content. 

(3)  The  value  of  the  couiiliny  ca- 
I<acitor  above  which  any  increase  in 
capacitance  has  no  t  tfect  on  the  re¬ 
storing'  level  when  the  vertical  sync 
pulse'  are  not  considered. 

(  X)  Tile  rhatu’e  in  restoriny  level 
due  to  the  vertii  'il  sync  pulses  with 
various  values  ('f  coupliny  capaci¬ 
tors  laryer  than  the  value  found  in 
item  3  above. 

<~>)  The  minimum  value  of  the 
couplinp  capacitor  to  eliminate  this 
chanye  in  restoriny  level  duriny 
vertical  sync  pulse  time. 

Restoring  Lcrcl 

For  these  calculations  we  need 
only  consider  that  portion  of  the 
circuit  shown  in  Fiy.  2.  For  the 
first  three  computations  the  input 
siynal  at  point  .4  is  as  shown  in  F'iy. 
3.  The  concept  of  an  averaye  level 

K,)  for  the  video  siynal  is  not 
strictly  riyoroii.s  unless  we  have  a 
constant  video  siynal  such  as  yiven 
by  a  test  pattern.  Since  all  meas¬ 
urements  made  in  this  article  were 
taken  usiny  a  test  pattern  and  since 
the  variations  in  the  restoriny  level 
from  line  to  line  are  small,  the  aver¬ 
aye  level  K,  is  taken  over  a  com¬ 


plete  field  for  the  purpose  involved. 

(ll  In  calculatiny  the  restoriny 
level  when  neylei'tiny  the  vertical 
sync  pulses  two  assumi>tions  are 
made,  ('apacitor  C  di.scharyes  be¬ 
tween  sync  piiLses  throuyh  R.  -  R, 
toward  the  averaye  level,  K.  (I  — 
Ra).  We  may  neylect  R,  as  com¬ 
pared  with  R .  Capacitor  C  is 
charyiny  duriny  the  .sync  pulses  to¬ 
ward  the  sync  tips  throuyh  R,  - 
We  may  neylect  r,  as  compared 
with  R 

F'or  purposes  of  compulation,  the 
idealized  siynal  is  shown  in  F'iy.  4. 
Then  R  and  R'  represent  the  charye 
on  capacitor  C  at  the  end  of  the  dis- 
charye  and  charye  times  respec¬ 
tively.  Since  the  \oltayt-  across  <’ 
at  the  end  of  the  charye  time  eipials 
the  voltaye  at  the  U-yinniny  of  the 
■•ync  pulse  plus  the  amount  the  ca- 
pacdor  is  able  to  charye  up,  we  may 
write  Faj.  1.  Similarily,  we  may 
write  F',q.  2  by  notiny  that  the  volt- 
aye  across  C  at  the  end  of  the  dis- 
charye  time  i.s  equal  to  the  voltaye 
at  the  beyinniny  of  the  discharye 
minus  the  amount  the  capacitor  has 


di.scharyed  duriny  the  time  interval, 

f;  +  (E.  -  K'  (t  -  «-•,  «,n  (1) 

F  -  R-  ir-  K,  (1  - 

(I  -  »-■,  «,o  .>> 

To  simidify  th»“  not.ition  let 


Then  K  - 

-  E,  n  -  f  »)  -y  A' « »  (3) 

A.  -  E.  I  Ad,)  -y  AV  *  -  E.  ' 
(1  -  A  ,  f  •  -  A.  Il  -  As) 

(1  -  .  •  -  A  f-*  (4) 

It  is  immaterial  whether  we  solve 
at  this  time  for  R  or  R  -ince  th-y 
are  almost  eipial. 

.■solviny  for  R  by  in.sertiny  Fiq.  3 
in  Fiq.  4, 

To  simplify  Fiq.  .a.  consider  tie 


4  4 

As  lony  as  z  is  less  than  0.1  we 
may  use  the  a|>proxiination  ♦'  1 

*-  z  with  an  error  less  than  1  per- 


,4  22  )V  SEC 
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Circuit  ol  narrow  bond  sync  ampUllor 
and  lync  dotoctor  that  couood  roundinq 
ot  pulsoi  shown  In  Fiq.  6 


Ec  -i;6  2eL.V 
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FIG.  6  Horlxonlol  lync  pulM  at  clippar 
qrid  with  th«  tub*  ramoved  Irom  III  lockit 
ihowi  roundinq 
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•  fit.  If  I  amt  1/  ar*'  Ifa*  than  h  i. 
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If  wi'  rcvtrirt  u  to  t««*injr  Oho  or 
may  then  approxim.'iti-  with 
!«•««  than  a  r>-|MTc*Tit  •■rror  !>> 
rallinir 


A',  o 

X 


»  V 


Siihi^tittitiiiK  the  valiK'.H 

U  ami  .limplifyinv. 


of  j  ami 


f*o  Ki| 


lavorm-a 

A  A.  I  A  ,  A, 


ii 


la‘t  iiH  tiflim*  thi*  l■*•stot•|ll/ 
u^  I4  ' I K  F.)  F,.  Kxamination 
of  Fijr  4  ahowa  that  whfn  thia  ratio 
1*  zero  v\e  ar«‘  re.Htorinjf  at  thi*  top 
of  tin-  aym-  tipa  ami  whrii  tt  ia  I  wc 


riG  7  S<impl«  colculafton  ol  fn*oi 
ur»d  r••1ortllq 


riG.  I  Cipoti^neial  chan^*  m  restoring 

!•«•!  during  vnriical  aync  puU«t  with 
various  vatuoft  ol  C 


ar**  r«-atorin>r  at  thf  hlaiikinir  U'Vfl. 
I'aintf  Ki|.  7  ami  F,  F,  F 


Change  in  Restoring  Level 

2t  Kxamination  of  K<p  H  ahowa 
that  thf  rfatorinjr  IfVfl  moves  cloaer 
to  till-  hlankiiiK  level  with  a  whiter 
picture  (K,  increasinif)  ami  or  a 
tha  rease  in  the  ja-rcent  sync  in  the 
input  sijrnal  <K,  (lecreasinK  I  • 

1  .'I  t  Kxaminatipn  of  Kip  ♦>  shows 
that  K  is  imle|M‘nilent  of  ('  as  lonjr 


FIG.  9  Compoalt*  vidao  ai^nal  at  clip- 
par  arid  with  tuba  out 


Circuit  ol  aacond  lyDC  cllppar  whoaa 
output  laada  tha  horlaontal  diacruninalor 
oitd  aarncal  intaqrator 


as  our  aaaiimption  of  1/  heinir 
or  leas  hoUla.  This  means  that  for 
any  set  of  constants  H  ami  H,  the 
restorinii  level  is  imle|M-mlent  of  (' 
as  lonix  as  it  is  greater  than  the 
value  jfiven  Ih‘1ovv  .  This,  as  stated 
previously,  dia's  not  mean  that  the 
value  of  ('  vvill  not  arfis't  the  chan/e 
in  restorinir  level  dm*  to  the  vertical 
svnc  pulses. 

lor  V  ■  txt*  ' 


(4)  Durinir  the  time  when  the 
vertical  svnc  pulst‘s  are  present, 
capacitor  <’  of  Fivr,  2  is  charirinir 
toward  tin-  sync  tips.  This  charu- 
mif  time  may  la-  assumeil  to  he  'Ml 
or  Iltha  /is»v  (see  Fly'.  0  > .  Pin* 
voltam*  F"  on  the  capacitor  at  the 
end  of  the  vertical  sync  pulses  is  the 
voltaife  at  the  heirinniiiK'  plus  the 
.imoiint  the  capai  itor  char/es  or 
A'  A  •  A.  A  1  r 
Phe  restoring’  level  at  the  end  of  the 
vertical  sync  pulses  L  r-xpressed  as 
pr-rcent  of  svm  down  from  the  svnc 
tips  IS  then 


Hut  iF  f.'i  F.  /,.  the  restor- 


in»f  level  ctmsiderinif  only  horizontal 
sync  pul.ses.  We  have  therefore 

-Ac'W  (111 

Kipiation  11  shows  the  change  in 
the  restoring  level  after  the  vertical 
sync  pul.ses. 

(5)  In  u  manner  similar  to  that 
in  which  Eip  9  was  developeii  we 
may  compute  a  value  of  the  couplinjr 
capacitor  C  nece.s.sary  to  reduce  the 
change  in  restorinj;  level  after  the 
vertical  .sync  pul.ses  to  a  o-jiercent 
change. 

I-  roni  1  ;<1  1 1 ,  r  -  O  95 


Thus  f"_,.  is  the  minimum  value 
of  ('  necessary  to  eliminate  the  shift 
in  restorinif  level  cau.sed  by  the 
vertical  sync  pulses 

Measured  Values 

To  illustrate  all  of  the  above 
points  the  components  in  an  actual 
circuit  were  measured  as  21.<l(H) 
ohms  for  A’,,  (’  of  O.bl  /if  and  A’,  as 
1.5  mejrohms.  .Measurements  were 
made  at  the  sync  clipper  jjrid  with 
a  suitable  o.scillo.scope  to  measure 
sync  pulse  width  and  ix-rcent  sync 
without  excessive  loading  of  the 
>rrid  resistance  A’ .  Since  the  probe 
used  with  the  scope  had  an  input 
im[iedance  of  5  meKohms,  this  is 
taken  into  account  by  usinit  a  value 
of  l.ir>5  mejrohms  for  A’,  the  value 
of  a  parallel  combination  of  1.5  me^ 
with  5  meir. 

I'sinjr  an  r-f  monoscope  siymal  the 
percent  sync  was  17.5  [x-rcent  <  F. 

(1. 175»  and  the  avera/e  level 
measured  down  from  the  sync  tips 
was  (W  percent  <  A',  =  (».6S)  at  the 
clipper  jrrid  with  the  tuln-  removed. 
The  relatively  low  iH-rcentajre  of 


MO 
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FIG.  10  Compoiit*  vidao  liqnal  at 
clippar  qrid  thowlnq  ratlorinq  lava! 


sync  anti  the  rnundinK  of  the  sync 
pulses  as  shown  in  Ki>r.  <’>  are  due 
to  a  narrow-band  sync  amplifier 
used  for  greater  noise  immunity  in 
the  particular  receiver  on  which 
these  tests  were  made.  This  rountl- 
injr  of  the  sync  pulses  makes  it 
more  difficult  to  find  the  correct 
value  for  the  chartrinx  time,  t,  so 
measurements  of  the  sync  pul.se 
width  were  made  at  the  top  of 
pedestal  and  at  50  pt‘rcent  up 
toward  the  sync  tips  with  results  as 
shown  in  Fijr.  6. 

With  the  clipjx'r  tube  back  in  the 
.siH'ket  the  |)ercent  sync  was  7.1  per¬ 
cent  lH*fore  the  vertical  .sync  pul.ses 
and  14.0  percent  after  these  pulses. 
From  these  readinK-s  've  may  fintl 
the  measured  restoring  levels  in 
percent  down  from  the  sync  tips  as 
shown  in  Fijr.  7.  The  results  are 
1/  =  04  jwrcent  and  L  '  =  23.:{ 
|H-rcent. 

To  calculate  the  restorinjr  levels 
we  must  know  (,  and  f,.  When  the 
.sync  pul.ses  do  not  have  a  fast  ri.se 
time  a  trial  and  error  method  for 
finding  f,  must  be  used.  When  the 
sync  pul.ses  are  trapezoidal  in  shape 
with  a  fast  rise  time  a  close  esti¬ 
mate  of  f  may  be  made;  however 
this  trial  and  error  methisl  should 
jfive  more  accurate  results.  I>et  us 
first  assume  L  —  65  percent.  Then 
interjiolatinjf  linearly  from  FIk  6 
for  f,  between  the  bottom  of  the 
.sync  pulse  and  the  50-percent  point 
we  have  t,  =  4.H4  asec  and  t,  = 
58.00  /i.sec. 

I’uttinK  the  values  into  Fa).  6,  Av, 
—  0.1805.  From  Ki).  8,  h'  K, 
K,  =  70.2  percent.  Since  this  does 
not  ch**ck  with  our  assumed  value 
of  I.  we  next  assume  L  08  percent 
and  find  t,  to  be  4.96  /osec  and  t.  = 
58.54;  K  is  now  0.177  and  L  is  68.7 
percent.  The  calculated  value  of  /, 
is  between  the  two  values  and  may 


FIG.  11  HorUontol  lyac  pul**  b«lor* 
▼•nical  gyoc  pulM.  7.4  umc  wtd* 


be  assumed  to  Ih?  68.4  percent.  This 
compared  with  the  measure<l  value 
of  L  =  64  iHTcent.  To  find  the  cal¬ 
culated  value  of  L.  from  Eq.  11, 

/.,  "  1.  f'*«  *1®’  “  27  .5  jiMrent. 

as  compared  with  the  measured 
value  of  23.3  larcent. 

('heckinjf  assumptions  of  the 
value  of  X  and  y, 

z  -  (,  '(«, r  -  (H«).-,l  and  V  -  fi'W.' 

-  mritti. 

Since  x  is  less  than  0.1  and  y  is 
less  than  0.05  the  assumptions  are 
verified. 

Coupling  Capacitor 

I’sinjr  Eq.  9,  we  may  find  for 
particular  values  of  R,  and  R,  the 
value  of  capacitance  al>ove  which 
any  increa.se  in  capacitance  has  no 
effect  on  the  restorinjr  level  when 
the  vertical  sync  pul.ses  are  nejr- 
lected.  This  value  is 

H,  -  0(iiM7  (if 


Table  I — Calculated  and  Meas¬ 
ured  Values 
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FIG.  12- Horlsonlol  lync  pula*  all«f 
xarticol  sync.  S.2  ii««c  wM* 

The  larKer  the  value  of  the 
less  will  Ih*  the  chanire  in  restoring 
level  due  to  the  vertical  .sync  pulses. 
To  compute  this  nece.ssary  value 
of  C  to  reduce  this  restoring  level 
change  to  5  iwrcent  from  Eq.  12, 

-  'Jor'  Ht  -  o.isi  (if 

Fijrurc  8  shows  the  effect  of  vari¬ 
ous  values  of  the  coupling  capacitor 
on  the  restoring  level  chanKe  durintr 
the  vertical  .sync  pulses.  These 
curves  were  found  usintr  Eq.  11 
with  R,  of  21,000  ohms. 

As  a  further  chiH-k,  measure¬ 
ments  were  made  on  WCBS  with  a 
test  pattern.  The  results  of  this 
and  the  above  work  are  shown 
in  Table  I.  The  calculated  and 
measured  values  of  the  restorinjr 
levels  check  well  within  the  ac¬ 
curacy  of  the  measurements. 

Shown  in  Fijr.  9  and  10  are  photo- 
jrraphs  of  the  composite  sijrnal  at 
the  sync  clipper  jrrid  with  the  tulw 
out  and  with  it  in.  Thi.s  illustrates 
the  restorinjr  level  variations  with 
C  =  0.01  fif.  The  photojrraphs  of 
F'ijr.  11  and  12  show-  the  horizontal 
sync  pul.ses  l>efore  and  after  the 
vertical  sync  pul.se  resjxH-tively 
after  another  stajre  of  amplification 
which  has  widened  both  pulses 
.slijrhtly. 

The  sync  pul.se  la-fore  the  vertical 
sync  i)ulse  is  27.7  p«*rcent  wider 
than  the  one  after  this  pulse,  this 
may  cause  some  trouble  in  the  afc 
circuit  for  the  horizontal  sweep. 
Fijrure  8  shows  that  in  order  to 
eliminate  thi.s  effect  the  couplinjr 
capacitor  should  be  at  least  O.I  jif 
when  R,  1.155  mejr  and  R, 
21.0<M)  even  thoujrh  the  noise  im¬ 
munity  may  suffer  somewhat. 

The  writer  thanks  Bernard  Amos 
for  his  comments  and  encourajre- 
ment  in  the  writinjr  of  this  article. 
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VHF  Field  Intensities 


!\utno)'ra|ili  ^howH  in  tiii<'rovolt!4  |mt  inrtrr  for 

tran-tiiill«‘r  up  lo  .")()()  wattn.  aiiteiina>  up  to 

rilMt  fiTi.  over  oi)!>tru('tiou!<  a^  hifjh  a?*  feel  in 

the  freqiieney  raiifje  l»elKeen  20  aiui  260  me 


—  .  -  Radio  Rnginr^ 

By  E.  A.  SLUSSER  '--neml  JrUphon,  Kmu, 
’  .\>u  >(«•*.  s  r 


IN  Pi^NN'iNc;  a  now  vhf 

to-|iomt  radii)  ciri’nit,  if  is 
first  nw*<ssary  to  mak*’  some  es¬ 
timate  of  ftii-  expei-ted  transmis¬ 
sion  tx'tweeii  the  two  points  in 
i|ijeMtion  in  order  to  determine 
ftie  feasitiili'v  of  s-.ich  a  eiriilit. 


Likewise,  in  plannintr  a  new  vhf 
moiiile  system  the  exp^-cteii  eov- 
eraKe  over  flat  land  and  into 
“hallowed  areas  must  Ite  prede¬ 
termined.  These  estimateil  tran“- 
mission  figures  can  he  used  to 
assist  in  the  selection  of  ispiip- 


MsaniiB 


distance  in  miles 

riC.  1  SompU  •l•*allon  prolil*  utad  with  nomograph 


ment  and  location  of  tran.smitter 
sites.  Such  estimi-tes  are  u.sually 
made  by  means  of  profile  maps 
and  transmission  nomographs. 

Previous  nomographs  for  esti¬ 
mating  field  intensities  in  the 
vhf  frequency  range  have  been 
made  for  small  segments  only  of 
the  total  hand  of  frequencies, 
thus  necessitating  several  charts 
to  cover  the  entire  band.  This 
nomograph  enables  one  to  select 
a  given  frequency  in  the  range 
tietween  20  and  260  me  and  esti¬ 
mate  the  field  intensity  for 
either  transmission  over  smooth 
land  or  transmi.ssion  over  paths 
involving  shadow  los.ses.  It  as¬ 
sumes  either  horizontal  or  ver¬ 
tical  polarization  over  land  and 
horizontal  polarization  over  sea 
water.  It  also  assumes  .SO-watt 
transmitters  and  half-wave  an¬ 
tennas  elevated  40  feet  above  the 
ground,  but  supplementary  con¬ 
version  data  is  given  for  other 
powers  and  antenna  heights. 

To  use  the  nomograph,  it  is 
iii'ce.ssary  to  draw  an  elevation 
profile  of  the  intervening  terrain 
between  the  two  proposed  sta¬ 
tion  sites.  .An  example  is  shown 
in  Fig.  1.  .A  triangle  is  eon- 
“tructed  by  drawing  two  lines 
from  the  .-t.i’ion  .“ites,  X  and  Y, 
each  tangent  to  the  nearest  hill 
or  obstruction  that  blocks  the 
line-of-sight  path.  A  base  line  is 
also  drawn  to  intersect  the  two 
sites,  and  a  vertical  line  is  drawn 
through  the  ajiex  of  the  triangle 
and  intersecting  the  base  line. 

The  information  taken  from 
this  figure  includes;  I> ,  which  is 
alwavs  the  shortest  distance  in 
miles  from  one  of  the  statiim 
sites  to  the  vertical  line;  //. 
which  is  the  height  in  feet  along 
the  vertical  line  U-tween  the 
apex  of  the  triangle  and  the  in¬ 
ter. “wt  ion  Ilf  the  base  line;  and 
the  total  transmission  distance 
It.  This  information,  along  with 
a  given  frequency  F  in  the  vhf 
range,  can  he  applied  to  the 
nomograph.  The  steps  follow: 
tn  .A  point  on  graph  1  is 

(ContiAiied  p09«  114) 
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Cinch  Manufacturing  Corporation 


CINCH  FACILITIES  AND 
\  ENGINEERING  DEVELOPMENT 


produced  "first"  and  "another  first"  os  rapidly  as  the  need 
arose.  And  so  well  has  each  emergency  been  met  in  a  fast  pro¬ 
gressing  industry  that  each  "first"  has  become  o  STANDARD. 
An  exomple.  the  terminol  strip  designed  by  CINCH  in  the  early 
days  of  sound  transmission,  "a  first"  is  today  a  standard  in 
TV  sets. 

CINCH'S  Engineering  Department  invites  you  to  submit  your  por- 
licular  problem  with  the  assurance,  testified  to  by  the  record,  of 
o  satisfactory  solution. 


aie  STANDARD 


Avoiloble  of  leoding 
Electronic  Jobbers — everywhere 


-  CHICAGO  24,  ILLINOIS  - 

Subsidiary  of  United-Carr  Fastener  Corporation  •  Cambridge  42,  Massachusetts 


VHF  Field  Intensities  ^Continued  from  page  112 


I  IrH-atfd  r«-i>rf'<«*ntirnf  (F.  I>  I. 

i  Jiricl  fhu  jxiinl  i.H  te<l  hnri- 

I  ziintMllv  til  a  iMlint  nn  mi  al<-  A 
I  2 1  //  lA  ilftrrminfil  and  a 
I  liii*-  i«  iiinitruifcil  through  H 
i  ami  till-  jMiint  nn  mail-  A.  Thi.M 

Ilifii-  intiTMii  tM  H  at  Hiirrii’  jMiint. 

.’{  A  jKiint  r*-(>ri-Mi“ntirnf  th»- 
y  and  the  total  diHtanii* 
y  l>  ix  d>‘t«-rniin<‘d  on  )zra|ih 
2.  and  thi.H  iMiint  ii  |iroj»-it«'l 
horizontally  to  m-ale  (' 

1 1  A  litii*  it  conitruc  ti'd  iiaxi- 
iny’  throiiirh  lh«*  |«iint«  on  !walf!< 
H  and  <'  and  intorioH-tinjf  xrair  I). 

'll  Thi*  r.itimati'd  fii-ld  in- 
ti-nxity  in  dh.  r^•f^•t•r<•d  to  om- 
niurovolt  iMT  niftfr,  ix  tak-n  at 
th<-  iM.int  «h«T*'  thix  lim-  int»T- 
HIM  tx  Ml  a!*'  I  • 

For  i  itinuitin).'  I'old  intonxitv 
I  oM  i  •.niooth  land.  .»lf  ix  not 
ii'i'd  and  //  1'  t.tk"n  ax  la-inv' 

/fill 

I'ho  t  ranxniixxnin  oxtiniatox 
made  In  iixo  of  ihi.x  nomoy'ra{ih 
an-  lia'i'd  on  xtandard  londi- 
lion«  I  ho  data  that  aro  olitaiin  d 
air  III  i.'oni‘ral  a>,'roiTnont  with 
I  oxia  i  loin  o  foi-  xniiioih  or  mo'iii- 


tainou.M  trrrain.  The  factors 
alTectinjr  vhf  tran.xmis.sion  are 
laith  natural  fauch  a.s  meteoro- 
hnfica!  effei’ts,  tyjie  of  soil  and 
Miirroundinjr  vegetation)  and 
artificial  i  fur  example,  antenna 
heitrht,  antenna  jrain,  tran.xmit- 
ter  |M>wer  and  tran.smis.sion-line 
los.M),  The  latter  items  can  lie 
taken  into  consideration  when 
makinjr  an  estimate  and  a  new 
eijuivalent  field  intensity  leijiiic- 
alent  on  tne  basis  of  a  half-wave 
antenna)  can  be  found. 

A  sample  calculation  ran  be 
made  between  liHiitions  A'  and  1 
by  usinjf  the  profile  iriven  in  Fiy'. 
I,  .Assume  the  following:  at  the 
transmitter  end  a  lOO-watt  I‘>()- 
mc  transmitter  usin/  a  three-ele¬ 
ment  parasitic  ant“i!na  hasiny' 
a  y'ain  of  ti  db  mo  inled  on  a  im- 
foot  pole;  oil  the  reeeivinir  end 
another  three-element  ti-db-y'aill 
antenna  mounted  on  a  .'’iD  foot 
pole;  a  combined  t raiixmis.xion- 
line  loss  of  15  db  at  both  ends 
The  answer  is  •  1  I  .'i  db. 

Hv  comiiariny’^  the  extimat  -d 
data  with  the  leieiver  ilipiit  level 


1 


riG.  2  Conversion  graph  lor  antenna  elevation  and  transmitter  power 


Table  1— Expected  Circuit  Perlormance  With  Average  Receiver 
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PIG.  C  Converiion  qroph  for  I 
tereiver  input  Tollaqe  | 

reiiiliremeiUs  mie  can  determine  ! 
whether  or  not  the  circuit  will  be  I 
probably  satisfactory.  For  the  | 
average  receiver  the  perform-  « 
atice  can  be  taken  from  Tabl*“  I. 

In  makiny  the  above  compari- 
'on  one  must  take  info  considera¬ 
tion  the  amount  of  man-made 
noise  presetil  in  the  receiver 
area.  The  above  fiyures  are  1 
based  on  averaye  noise  condi¬ 
tions  but  in  extremely  tioisy 
areas  it  may  be  necessary  to  in¬ 
crease  the  fiyures  hy  about  20  db. 

In  order  to  l  ompare  the  above 
data  with  receiver  sensitivity,  it 
may  be  desirable  to  convert  field 
intensity,  which  is  yiven  in  | 
terms  of  db  above  one  microvolt  | 
per  meter,  to  microvolts  ap|H‘ar-  I 
my  at  the  riveiver  terminals. 
This  can  be  done  by  means  of 
Fiy.  This  fiyure  assumes  a 
half-wave  antenna  connected  to 
the  receiver  terminals  1 72  ohms 
input  I  by  means  of  a  zenr-loss 
tranxmission  line.  The  voltaye 
1  for  half-wave  antennas  i  ap- 
peariny  on  the  receiver  termi¬ 
nals  is  0  '.V2l.y  where  /,  is  the 
lenylh  of  the  antenna  in  meters 
and  y  the  field  intensity  in  mi¬ 
crovolts  p»-r  meter.  j 

For  the  previous  example. 

-  1  l..'i  dti  eiiuivalent  field  inten¬ 
sity  at  l.V)  me  corresponds  to  a|>- 
[iioximately  1.7  mici'ovolts  at  the 
rec»‘iver  terminals. 
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VIHK  ATOKS 

Mallory  \  iliraltir<  ar<‘  Itascd  on 
cNcliisivc  (Ic'iiin  and  nianiifac- 
tiirinf;  nictliod-  tlial  a>Miro  lonp, 
tronlilo-lroo  MTvicc.  Sond  tin* 
ll<■tail'  ol  your  a|i[iliialion.  ('.ft 
Mallory’s  rffonnnfn<iation  on 
tlif  \  ilirator  or  Vilirapark* 
[Mtwrr  >-n|>|ilv  Iff't  siiitftl  to 
\our  iiffd'. 


Hfdiifin^  fonipoiiftit  parts  oo-ts — and  at  tin*  sanif  tinic, 
inipru\ing  pfrlormatu'o — is  a  \\flfomf  fomliination !  I'lie 
fi’ononiv  and  dopondalulitv  ol  Mallory  Vil»rat(»rs  have  niado 
iniportatit  ('untrii)iitions  ol  this  kind  lor  Mallory  custonifrs. 

Iloro’s  just  oiu’  fxamplo!  A  radio  manufartnrfr  vvas  roffiv- 
intr  sfrioiis  lifld  roniplaints  on  vilirator  porforniaiiff.  Hu* 
sul»titntion  ol  tw<»  Mallory  \  ihrators — one  a  standard  t\pf, 
and  thf  otlif  r  osporiallv  dfsiunod  lor  his  pridtlfin  —  not  only 
fliniinatfd  thf  dilhculty  hut  savfd  thf  fUstonifr  $dO.(KK(  in 
vibrator  fo>ts  alono!  And  thf  fhanstfs  wfri-  affoniph'hfd 
vith  virtually  no  inodilifatioti  in  firfuit  dfsi^nr<. 

Tfutt's  stnire  iM’vomi  thf  sttif! 

And  whfthfr  xour  |trohlfni  is  fh-rtronif  or  niftalluriiifal 
uhat  MallorN  ha*  iloiif  lor  othfr*  fan  hf  done  lor  \ou. 


Mallory  Vihralors 
Rifll  I  p  Itip;  Sariugs . . . 
Protect  (  jistoinorGiPod  U  ill! 
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Vibrators  and  Vibrapack  Power  Supplies 
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I  iiIn‘«  r.iiiilrol  <!ol«ir 


.M*ny  a cdniiiatiy  which  wantcil.  Hay, 
loo  prints  of  its  pr<Hluct  in  color 
for  iiHc  hy  salesmen  or  jMiint  of  sale 
•  llsplays,  has  winceil  when  it  irot  the 
esfiniate  uml  deciiletl  to  use  hlack 
and  white  prints  instead 

Klei-tronic  controls,  plant  air  con- 
ditioninir  and  improved  transfer 
dyes  ha\e  proved  to  la*  economical 
investments  at  l>>e-Trans  Color 
I’hoto  Inc.,  of  Oceanside.  Calif., 
which  has  mi-chanir.ed  the  dve 


transfer  process  of  makintr  color 
prints  to  about  $24  a  dozen  for  full- 
color  M  by  lO-in.  size  and  much  le.ss 
for  larKer  runs. 

Normally,  filters  are  matched  vis¬ 
ually  to  the  oritrinal  color  by  an  op¬ 
erator,  but  in  a  short  time  his  eyes 
liecome  tired  and  lose  accuracy.  Kn- 
vrineers  at  Dye-Trans  combined  an 
electronic  scanner  and  a  densitom¬ 
eter  which  kiH'ps  on  judy^int;  colors 
accurately.  The  color  .separation 


and  filter  selection  employ.s  elec¬ 
tronic  K*^ar  which  translates  its 
readinKs  into  choice  of  the  correct 
filter.  Variations  of  one  jiercent  are 
the  maximum  compared  with 
around  25  percent  by  conventional 
methods. 

Dyes  of  the  ty|ie  used  for  fast 
fabrics  prevent  early  fading  of  the 
color  prints.  Dye-Trans  maintains 
uniform  strenRth  by  means  of  elec¬ 
tronic  k^Kos  which  can  reKister  im- 
jierceptible  chanKes  as  little  as  one 
jiercent.  Pajier  stretch  and  uniform 
dryinyr  of  each  matrix  u.sed  in  the 
color  printinyc  is  controlled  in  the 
interest  of  exact  registry  by  est»e- 
cially  desiRned  dryinR  cabinets  with 
closely  reRulated  temperatures  and 
slowly  circulatinR  air  which  reduces 
humidity  Rradually. 

Hy  these  and  other  control  meth- 
ikIs,  the  new  company  is  turninR 
out  prints  at  the  rate  of  one  every 
four  minutes.  The  number  of 
(irints  from  each  set  of  matrices 
is  lieiiiR  limited  to  lOii.  althouRh 
tests  show  much  hiRher  runs  are 
jMissible.  For  subsequent  prints, 

(Cofitinwei  on  p  III) 


l'ariilli‘l-l'air  Krsislaiiee  of  KM  \  Value* 

Thk  t  vhi  k  shown  liclow  Rives  the  parallel.  .-XlthouRh  some  values  are  because  the  K.MA  resistors  makinR 

nominal  resistance  result iiiR  from  Riven  to  four-fiRure  accuracy,  only  up  the  pair  may  have  at  least  five- 

piittiiiR  standard  K.M.-\  resisturs  in  the  first  two  fiRures  are  siRnificant  percept  tolerances. 


Table  oi  Resistance  For  Parallel  Pairs  of  Standard  RMA  Values 
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The  finest  solder  made 
for  all  television  and  radio 
work . . .  Everything  Electrical 


K««l«r  Plottic  Rotin-Cor*  and  Kattar  “Ratin- 
Fiva"  Cora  Soldari  ora  racogntiad  by  iba 
trada  os  outstanding  for  tha  flnast  typa  of 
radio,  talavision  and  alactrical  work. 

Thasa  two  Soldars,  which  ara  availobla 
in  tha  usual  singla-cora  typa,  can  now  also 
ba  had  in  a  3-cora  form. 


Only  highly  skilled  craftsman  ora  amployad 
by  tha  Kastar  Soldar  Company.  Flux  formu¬ 
las  and  spacifications  ara  rigidly  adharad  to 
for  perfect  uniformity. 


Making  Kastar  Soldar  is  on  exact  science 
from  tha  raw  motariol  to  the  finished  prod¬ 
uct.  Everyone  knows  and  prefers  Kastar  ba- 
cousa  it  con  be  relied  upon  to  do  the  job 
right  every  time,  even  under  the  most  diffi¬ 
cult  soldering  conditions. 


WRITE  FOR  FREE  COPY  “SOLDER  ANO  SOLDERING  TECHNIQUE 


llr-  sun*  to  jiTfi  sour  free  «»( 

Kr>ifi''>  Ttthiiisal  .Manual  filU*<l 
Hith  saliialtU*  iiiioniialioii  re- 
^aiflin^  the  most  ad  valued  and 
ellii  lent  induvirial  voldeis  and 
llu\e^. 


DEPENDABlf 


KESTER  SOLDER  COMPANY 

4204  Wrightwood  Avenue,  Chicago  39,  Illinois 

Newark,  N  J.  *  Brantford,  Canada 


i 
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Tin:  THOM  cni  tk 

PHiiTO-KTc  II  PRiKtss  in  manufacturinir  the  RCA  printed- 

circuit  tuner  ^>e»fin^^  with  the  photojfraphinir  of  the  re«iuired  loil 
arranifement.  A  contact  p;int  i;*  made  from  the  neirative  on  a 
cop[»er-clad  ^heet  of  phenolic  plastic  coated  with  a  li)fht-<ensitive 
material.  The  pr.nt  of  plastic  .sheet  is  develojwd  and  placed  in  an 
etchinir  solution  where  that  part  of  the  cop|»-r  not  covered  hy  the 
circuit  pattern  is  etched  away  The  desired  copper  circuit  is  left 
on  the  plastic  sheet.  The  she»'t  is  then  placed  in  a  die,  c.it  into 
separat*-  '<rtion.'  and  pierced  for  contacts. 


('ireiiil  iif  I'liolo-r.lrli  I  iiiu-r 


mat  rues  are  Miaked  a/ain  in  the 
ilyes  anct  the  process  re|)eated.  Con- 
\entional  metlusls  And  10  c  il<>r 
prints  from  one  set  of  mat  rice-  is 
inssl  and  20  or  more  exceptional. 
■|'he  time  renuired  for  each  print 
also  i.s  much  lotiirer  than  hy  the  new 
priM'ess  and  skilled  artisans  must  <|  > 
the  work 

Full  color  presentations  of  jir  id- 
uc  ts  has  meant  fine  s<  reeii  fcui  - 
color  en^raviiiir  or  lithoy'raphini.'. 

with  hivh  plate  costs,  or  iiidi\id' 
ually  prisesserl  color  pi  lots  cost  111/ 
.IS  hi/h  as  f  10  to  a  print.  The 
new  ty|M-  print,  priced  at  $2 
apiece  111  small  iiiiis  and  !es-  1  1 
larj/er  runs,  will  !>«•  made  a\ail- 
.ilile  throuy'li  franchised  comriier- 
t  lal  idiot ojrraphers  and  ad\ei  tisinp 
.«|fen<  le« 

.'shiillle  Dcirrior 

As  UK  IKOMt  shuttle  detei  tor  III 
lonjiinctioii  with  drnamic  hrakiiip 
lontrol  has  heen  SIICI  essfullv  ap¬ 
plied  to  lai'v'i'  felt  looms  to  ascer¬ 
tain  when  a  faulty  shutth-  tliifht  is-- 
curs  and  to  stop  the  hsim  hefole 
ther»-  Is  r•^sultln|f  daniaK'e  to  the 
f.ihi  ic.  Formerly,  met  haiiical  stops 
w l  ie  used. 

The  ei|Uipment  consists  of  two 
coils  With  Coles  colilleiteil  hy  a  har 
mairiiet,  a  rotal'N  switch,  and  a  small 
control  panel.  The  coils  are  im- 
hedded  111  the  lay;  the  switch  is 
coupled  to  the  lisiin  topshaft.  The 
electronic  circuit  is.  in  effect,  a 
switch  which  closes  as  a  result  of 
the  sn^iial  transmitted  to  it  when 
the  shuttle,  in  which  a  soft  iron 
plate  IS  emhedded,  passes  (.\er  the 
(Oils.  This  electronic  switch  is  con¬ 
nected  in  parallel  with  the  rotaiv 
switch,  anil  the  two  switches  ,ire  to- 
v'ethcr  in  senes  with  the  lirakiiiv' 
ci'iitlol  of  the  (I-K  eipiipmellt. 

Itiiriinf  the  si\|y-de>:ree  interval 
111  which  the  rotary  switch  is  o|hmi. 
the  electronic  switch  must  lie  i  losed 

siirnifv  iiirr  pro|M-r  shuttle  travel' 
for  the  liHiin  to  continue  to  o|>«‘ratc. 
If  the  shuttle  Is  late  in  its  tliv'ht  for 
aiiv  one  of  sevi-ral  reasons,  oiM-ninv' 
of  the  rotary  switch  interrupts  cur¬ 
rent  tlow  to  the  lirakin^'  leiav  and 
the  dire,  t  current  is  applied  to  ihe 
driviiiK'  motor  The  devne  piovides 
detection  i-ailv  in  theloi-m  lav  cvile. 
and  at  a  point  where  stored  ener>:v 
|s  low 

tit 


Tmk  fKlNIKP-i  IKi  I  it  front  end  de- 
veloia-d  liy  KC.A  engineers  is  a  tur¬ 
ret-type  tuner  covering  television 
channels  2  through  Id,  intended  for 
use  with  startKer-tiimsi  i-f  systems 
such  as  Used  in  the  lU’A  XTS.'IO 
receiv  er. 

The  input  circuit  consists  of  a 
pair  of  elevator  transformers,  with 
terminations  for  matchinjr  the 
tuner  to  a  lialanced  dttu-ohm  line, 
followed  hy  a  hiyrh-pass  filter  section 
with  cutoff  at  approximately  47  me. 
and  maximum  attenuation  at  2d..'> 
nil  for  i-f  rejection.  ’I'his  is  fol¬ 
lowed  hy  the  tuned  input  section, 
composed  of  a  low-pass  pi  network 
with  cutoff  tuned  for  each  channel. 
providin>.'  K'ain  and  selectivity  at 
the  rrrid  of  the  r-f  amplifier,  and  re- 
diiciiivT  Oscillator  radiation  at  the 
antenna. 

('out  rolled  neirative  resistance 
has  heen  introduced  at  tlie  r-f  irrid 
to  lower  the  input  conductance  on 
the  hiv'h  channels,  and  to  neutralize 
partially  the  effc.ls  of  cathode  in¬ 
ductance.  The  constants  and  con- 
tivruration  of  the  pi  network  are 


arraiiK'ed  to  provide  a  varyinjr  im¬ 
pedance  transfer  to  the  jfrid.  and 
have  heen  selected  to  provide  opti¬ 
mum  noise  factor  for  all  channels, 
rather  than  perfect  impedance 
match.  This  compromise  favors 
operation  with  indiair  and  hiiilt-in 
antennas. 

The  output  of  the  r-f  amplifier 
contains  a  douhle-tuned  m-derived 
bandpass  filter  with  the  frequency 
of  maximum  attenuation  tracked  at 
approximately  the  imaize  frisiuency 
of  each  channel.  I’.se  of  the  iii-de- 
rived  circuit  provides  hiy'h  imaifc 
attenuation  and  at  the  same  time 
reduces  oscillator  feed-throiiirh  to 
the  r-f  amplifier  ['late. 

The  circuit  confii'iiration  and  con¬ 
stants  and  the  introduction  of  neira- 
tive  resistance  at  the  mixer  y'rid  are 
such  as  to  provide  essentially  con¬ 
stant  vMin  and  selectivity  on  all 
channels.  .-Xdjustahle  elements  have 

. . .  provided  in  each  circuit  to 

permit  aliK'iiment  for  proper  char¬ 
acteristics. 

The  oscillator  employs  a  C  ilpitts 

Continued  on  p  144> 
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Non-flammable, 
dense  bakelile 
phenolic-molded 
housing 


Hollow  eyelet 
terminal  for 
impregnation  after 
molding 


Solder  seal  os  in 
lorge  metal- 
encased  oil 
copacitors 


Uniform  windings 
of  high  purity 
paper  and  alumi¬ 
num  foil 


mmi 


SPRQGUE  ELECTRIC  COmPQnV 

North  Adomf,  Mossochuittft 


z 


PIONEfRS  IN 


THS  INSIDE  STORY: 

WHY  SPRAGUK  M()I,DED  TL'BULARS 


OUTPERFORM  All,  OTHERS! 


Afoicicil  paptT  tubulars  may  look  alike  trom  the  outsiiiv.  Hut  there's  a 
ss  hale  ol  a  Jifferenee  insiile  — the  part  that  really  tttunts  ill  the  per- 
formante  of  your  proilutts. 

T  he  txilu\iie  ilirterenee  in  Sprague  moUleii  phenolic  tubulars  is 
that:  «■./</•  /«  muiir  h\  the  wwe  i/n-a\ieniht\  prui  vi^  us  /urge  metuhencuseJ 
oil  iu/i.uitrirs  They  cannot  be  contaminated  during  manulacture! 

I  \erv  Sprague  moldeil  tubular  from  2ttt)  to  li.SOl)  \olts  is  molded 
</>').  Alter  molding  it  is  impregnated  under  high  sacuum  through  an 
opening  in  the  eyelet  terminal.  A  leail  is  then  inserteil  .iiul  the  terminal 
soliler  sealed.  Result?  .A  capacitor  that  offers  you  superior  heat  and 
moisture  protection  .  .  .  top  insulation  resistance  .  .  .  high  capacitance 
stability  anil  retrace  under  wide  temperature  sariations. 

Small  ssomler  then  \s  hy  Sprague  moldeil  tubulars  are  preferred  for 
the  toughest  television  aiul  auto  radio  applications.  Take  advantage 
of  this  superiority  by  calling  in  a  Sprague  representative  today.  Or, 
write  lor  Engineering  Hulletins  210H  aiui  21). 
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Recording  Microwave  Reiractometer  . 

Pbolotronsialor  .  . 

Wideband  Series  Parallel  Iranslormer  Design 
Radiation  Alarm  with  O.SSecond  Responi^e  . 
Television  Picture  Evaluation 
Multiplier  Phototube  Improvements 
Transistor  and  Fieldistor 
Linear  Sweep  Generation 
Surface  Wave  Transmission  Line 
Survey  of  New  Techniques 


tapiii  It-stiiiK  Ilf  .iinall  .■‘nliil  >anipli''*. 
It  can  alno  Im-  u-aal  a.i  an  iiltramuni- 
iiU'tcr  aiui  to  nifasiire  the  thermal 
ex|iati*iiiii  of  lavity  materials. 

The  key  operatiiii.'  priru'iple  of 
the  refrai  tometer  is  the  eomparison 
of  two  eavity  re.-oiiators.  A  te^t 
'ample  ( K'as.  liipiiil,  or  soliil)  is 
introdueeil  into  one  of  two  other¬ 
wise  iilentieal  cavities.  The  result¬ 
ant  ililTerence  in  resonance  fre- 
tpiency  between  the  two  cavities  is 
then  a  measure  of  the  dielectric 
constant  of  the  test  sample.  Tests 
have  shown  that  the  sensitivity  of 
the  present  instrument  under  labo¬ 
ratory  conditions  is  200  cycles  per 
second  at  an  oiH'ratintr  frequency  <>f 
'.i.OOO  mejracycle.s. 

.■\  klystron  oscillator  is  used  as  a 
microwav*!  signal  source  and  is  fre¬ 
quency-modulated  with  a  sawtooth 
wave.  The  r-f  output  from  the  kly¬ 
stron  is  fed  to  a  T-junction  which 


.SMAl.l.  PltKt.KKM  KS  III  frequency 
between  two  resonant  cavitie.s  can 
la*  accurately  mi-a-sured  and  re¬ 
corded  by  a  refractometer  recently 
developed  at  the  .National  Hureau  of 
.'standards.  The  instrument  can  be 
adjusted  oier  a  wide  liaiid  of  micro- 
wave  frequencies  for  measurements 
of  dielei'tric  constants  of  lossless 
yasr-s  and  changes  in  the  dieleitric 
constant  of  such  yases  and  very  low- 
loss  liquids  and  solids  Its  extremely 
hiirh  sensitivity  permits  operation 
with  small  test  .sanqiles. 

The  microwave  refractometer 
shoulil  fie  readily  adaptable  to 
manufacture  as  a  field  instrument 
since  thii  components  and  circuits 
are  straightforward  and  conqiact. 
It  has  direct  application  in  several 
•leitls  of  research  and  |iriHluction. 
providing  a  convenient  methisl  for 
continuous  monitorini;  of  impuri¬ 
ties  in  yases  or  liquids  and  for 


R*lractiv*  tnd#s  ot  on  orldlcolly-conlrollod  otraotph^r*  \m  b«lnq  m«o«uro<l  by  th« 
r»(raclom*l*r.  Th«  dl<l*r«nc«  In  lr«qunncy  of  thn  two  co^ttiot  it  mooiurod  and 
rocordod 


sends  esjual  parts  of  the  signal  to 
the  two  cavity  resonators,  one  func- 
tionintt  as  a  test  cavity,  the  other  as 
a  freijuency  reference.  The  cavity 
output.s  are  then  fed  through  identi¬ 
cal  crystal  detectors,  amplifiers,  and 
pulse  sharpeners  a.s  shown  in  the 
bliH'k  diagram.  The  pul.se  pairs, 
repeated  at  a  rate  determined  by 
the  sawtooth  frequency,  then  go 
to  a  trigger  circuit.  The  first  pul.se 
turns  it  on  and  the  .second  turns  it 
otf.  The  output  of  the  trigger  cir¬ 
cuit  is  a  rectangular  wave  with  con- 
'tant  amplitude  but  variable  width. 
The  average  value  of  this  wave  as 
measured  in  a  meter  circuit  is  then 
directly  proportional  to  the  fre¬ 
quency  differeru-e  between  the  two 
cavities,  provided  that  the  on  time 
of  the  trigger  circuit  is  also  directly 


Block  diagram  ol  recording  microwave 
reiractometer 


proportional  to  the  frequency  differ¬ 
ence.  The  circuits  have  lieen  de¬ 
signed  to  give  this  linear  relation 
lietweeii  time  and  fretpiency. 

In  calibrating  the  microwave  re¬ 
fractometer,  it  is  desirable  to  use 
rare  gases  such  a.s  argon  or  helium 
whose  dielectric  constants  have  been 
measured  very  preci.sely  at  optical 
frequencies.  For  convenience  the 
reference  cavity  is  equipjied  with  a 
ttining  plunger  calibrated  in  terms 
of  the  gas  pressure  in  thti  test 
cavity. 

The  maximum  sensitivity  achiev¬ 
able  fiy  the  refractometer  is  de¬ 
termined  by  its  short-time  stability, 
which  depends  essentially  on  back- 
grounil  noise.  Long-time  stability 
de;H‘nds  chiefly  on  variations  in 
temperature  difference  between  the 
two  cavities  and  the  drift  in  center 
freipiency  of  the  klystron  with 
tiimiierature.  When  long-time  sta- 
fiility  is  needed,  both  of  these  effects 
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Laboratory  Instruments  lor  TELEVISION 


Type  202-B 

FM  SIGNAL 
GENERATOR 


Frequency  Range 
54-216  me. 


Additional  coverage  from 
0.4  to  25  me.  with  accessory 
UNIVERTER  Type  203-B 
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FM  SIGNAL  GENERATOR 
Type  202-B 

The  Type  202-B  FM  Signal  Generator  is  specifically 
designed  to  meet  the  exacting  requirements  of 
television  and  FM  engineers  working  in  the  fre* 
qoency  range  of  54  megacycles  to  216  megacycles. 
Foltowing  are  some  of  the  outstanding  features  of 
this  versatile  instrument: 

RF  RANO€S:  54-10S,  IOt-216  me.  ^  0  5%  occwracy. 

0.4  me.  to  2S  me.  wifti  occ««»ory  203-B 

Univortor. 

VERNIER  DIAL:  24:1  goorrotie  wittimoinfroquoncydiol. 
FREQUENCY  DEVIATION  RANGES  0-24  kc..  O-SO  kc., 
0-240  kc. 

AMPLITUDE  MODULATION:  Conitnuouftly  variobU 
0-30%.  colibrotod  of  30%  and  50%  points. 
MODULATING  OSCILLATOR:  Eight  intornol  moduloting 
froqwonciotfromSOcyclotto  ISkc  ovoilobUforFM,  AM. 

RF  OUTPUT  VOLTAGE:  0.2  voH  to  0-1  microvolt.  Owt- 
pwt  impodonco  26.5  ohmt. 

FM  DISTORTION:  Lott  than  2%  at  75  kc.  doviotion. 
SPURIOUS  RF  OUTPUT:  All  tpvriout  RF  vehagot  30  db 
or  mofo  bolow  fundomontol. 

If  you  have  on  FM  or  television  instrument  requirement, 
let  us  acquaint  you  with  full  particulars  and  technical 
data  concerning  the  Type  202  8  FM  Signal  Generator 
and  Type  203-6  Univerter. 


OfSlGNERS  ANp  MANUFACTURERS  OF  THE  O  METER  •  OX  CHECKER 
FREQUENCY  MODULATED  SIGNAL  GENERATOR  >  BEAT  FREOUfNCT 
GENERATOR  AND  OTHER  DIRECT  READING  INSTRUMENTS 


UNIVERTER 
Type  203-B 


AVAILABLE  AS  AN  ACCESSORY  is  the  203-B 
Univerter,  a  unity  gain  freqoerKy  converter  which, 
in  combination  with  the  202-B  instrument,  provides 
the  additional  coverage  of  commonly  used  inter¬ 
mediate  and  radio  frequerKies. 

I.  f.  lANCE:  0.4  me.  ••  25  me.  (0.1  me.  H  35  me.  wMi 
no  carrier  devlotien). 

R  F  INCREMENT  DIAL;  w  230  kc.  In  10  kc.  Increments 

R  F  OUTPUT;  0.1  micrevoH  te  01  veh,  w  1  db  Alt# 
oppreximately  2  volts  masimum  (uncolibroted). 

OUTPUT  IMPEDANCE:  ApproHimotely  60  ehms  at  0.1 
voH  lack.  470  ohms  at  2  velt  pin  jack. 


BOONTO 


JTO^  RADIO  ^ 


•  .III  If  I'ontrollfii  by  |ifii|N-i’  ti‘m(i*-i'- 
•iturt-  rt-Kulution. 

With  aoli(|<  ami  vi-ry  hij^h 

•••ii«itivit>  til  Mfnail  rhainri-M  in  <li- 
I'lectrif  cori'taiit  rouli!  U-  obtaim-il 
tiv  filling  thi-  i-ntirf  ti—t  mvitv  with 
'tif  rmiti'rial  Kxcr|it  in  thi-  lait- 

■  if  prartii'ally  IomIi-s^  tiijt>.<tan(i's. 

’hu  wutiiil  xiTioiiily  ili..  ri'.i'i*  thr 

■  •f  tin*  caMlv  If  Hilly  a  xmall  fr.i  ■ 
tioniif  thi*ia\it>  viiliinii*  I- <1 'i'U[iii*il 
I'V  a  low-liixx  ...libxt.iiirr  'a  -im.ill 

•  liarriftiT  fylimli*r  i«  ('iiiivi-nit'iit  fur 
till..  VMirk  '  fill*  wiiiilil  not  In*  ai> 
l«ri*<  lablv  alffctfil  ami  .xiirtu  ii*nt 

•■ii'ilivity  woiiM  Im*  rnaintaini'il. 
rtw  iMixition  of  !hi*  xani|>Ii*  witli 
I* -I"'''  I"  till*  ••liTtrii-  tii*lil  in  till* 

'  .i\itv  will  ill  li'rniini*  tin*  xl•nxiti^itv 

■  f  till*  n-fi a.  tonu'ti  r  to  chanyfi  in 
In  li’i  •  1  ii-  I'oii.^tant  Small  lii|iiiil 
•.iin[>li-^  1  .III  III*  mi‘aiuri*il  by  pl.i.  ln^’ 
'III*  lii|tiiil  III  a  i|iiarl7.  tiilu* 

1  111-  1  i*-*t  I  irt  ion  to  |ow-lo>s  iiiati*- 
1 1*1 1  ^  mi'i*.>ixar\  bnann*  tin* 

;.l.■•l•||t  i*i|ill|imi'nl  i*!  '‘♦•Il.xit  i\ r  to 
'  h.iiiyi-i  in  thi*  i-i  of  thf  ti*it  ravity. 
l|owi*\i*r.  a  iliii'i't  i*xti*nsion  of 
Jill  -flit  tfi  hniiiiifx  woiilil  a\oi(l  tins 
limitation  lomplftfh  ami  |«*rmil 
-imiiltaiifoiis  ris*onlinn  of  i*hanj.'i*s 
I'l  ill!  Ifi  trii*  i-on’itant  ami  loss. 


IMioltilraiiHisItir 


riKil'illi  still  in  tin*  f xpiTiriifiital 
-taKi*.  the  Bell  Telephone  Labora- 
t'lnes’  new  phutoelei-lnc  transistor 


PhototranftUtor  hat  o  tUiqU  conlaci 
which  rattt  od  on*  tid*  ol  a  thm  q*r 
manium  due.  Liqht  on  othor  tid*  o! 
disc  contTolt  current  (low 

UV 


in  measiii'iii);  the  dieleetrie  con¬ 
stants  of  Ki*-'***'  it  i-t  often  conven¬ 
ient  to  use  a  tlow  technii|ue  in  which 
a  continuous  stream  of  »fas  i.s  drawn 
through  the  test  cavity.  This 
riifthisl  has  ait.ially  lieen  u.sed  in  a 
preliminary  e.xiieriment  to  record 
s.iriatioiis  III  the  dielectric  constant 
of  ail  ai'titiciaily  controlled  at- 
liio-phere. 

.Similar  measurements  of  the 
aimospheri*  are  neediil  in  radio 
propagation  and  meteorobuty.  Tin 
•  ciirdinj.’  mi.  rowave  refra  tometer 
is  now  beiiijf  studied  for  po.ssibie 
.ipplicatinii  In  measurenu*nt  of  at¬ 
mospheric  refractive  index.  .S.ich 
measurements  mi^ht  help  to  explain 
how  hijih  radio  tield  intensities  are 
produced  at  i/reat  distances  by 
atmospheric  -catterinjf  and  duct 
^iriK  i-sses.  Man  .  of  the  radio  oh.sei- 
satioiis  thus  tar  made  at  fre- 
Uiifiicies  alawf  i  megacycles  can- 
no?  be  explained  by  the  ordinary 
refraction  ami  ditfraction  calcula¬ 
tions.  .\bovf  dll  meif.icycles  the 
I  hatiire  in  refractive  index  with  alti¬ 
tude  and  the  ll  ictiiations  in  refrac¬ 
tive  index  in  any  small  region  of  the 
atmosphere  have  a  direct  effect  on 
i.iilio  propavration. 


Is  expected  to  bei onn*  all  important 
component  in  the  field  of  electronics. 

'flu*  extreme  compactness  of  the 
device  is  illustrated  in  the  accom- 
l>anyinir  pliotojrraph.  ()iH*ration  of 
the  phototransistor  is  similar  to 
that  of  its  parent  device,  the  tran¬ 
sistor,  except  that  current  flow  is 
controlled  by  liiflit  rather  than  bv 
the  current  of  the  emitter.  Only  one 
contact,  th«“  usual  collector,  is  re- 
<iuired.  as  shown  schematically  in 
Fly'.  1. 

This  contact  rests  in  a  depres¬ 
sion  in  a  liisc  of  Kermaitinm  at 
a  place  where  the  y'ermaniunt  thick¬ 
ness  is  only  O.OO.d-inch  thick.  Vary- 
•nir  amounts  of  liy'ht  falliny'  on  the 
ojiposite  side  of  the  y'frmaniiim  will 
cause  correspondiny'  variations  ii. 
the  collector  current. 

In  operation,  the  collector  is 
biaseil  ney'atively  with  respect  to 
the  jieripheral  contact  throiiy'h  a 
resistance  /i.  Load  power  responses 
of  the  order  of  several  tenths  milli¬ 
watt  I'er  millilumen  can  Iw  realized. 
.•l•ld  liy'ht  nuHliilation  up  to  200  kc 
'•as  U'en  fo'lovved  with  ifooil  fidelity. 


FIG.  I  Schematic  repmenlation  ol 
phclotrontttor 


(Ither  advantaKes  include  low  iin- 
Iiedaiue  and  hiKh  sensitivity  to  the 
wavelenvrths  emitted  by  incande.s- 
ci  nf  liy'ht  bulbs. 

iilrltiiiiil  S«*rM‘!»-l*uralI»*l 
I  raii'*foriii«‘r 

By  Vincent  C.  Uikeoi  t 

."'K.RIE.S-PARAIXKI.  tuiied  transform¬ 
ers  may  be  used  to  match  a  low-im¬ 
pedance  transmission  line  to  a 
hijfher  impendance  line  (Fiy'  l.\). 
or  to  y'ive  a  tl;»t-band  connection  Ih*- 
tween  a  low-imjiedance  line  and  the 
capacitive  inimt  or  output  of  an 
amplifier  (Fi>f.  IBl.  Maximally- 
llat-response  formulas  are  based 
n|ion  a  filter  theory  a|>proach  which 
uses  the  fact  that  the  .series-parallel 


FIG.  1  Seritt  pira'UI  Iraniloimori  and 
normalized  response  curees  (or  various 
bondw.d  h  :o  midirequency  ratios 
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PHOTOGRAPHY 

helps  adjust  an  amplifier 


A  p«rf«c(  «qu«r«  MV*, 
pliototf4ipk«d  by  anti* 
n««it  of  AUtii  B.  Di»- 
Mont  L«bor«iorlM.lNe., 
•<  lb«  e«tp«<  of  •  Vl^> 
lioqtiofiCY  ampliSoutKit 
it  Iho  rotoh  of  r«p«atod 
•diottMool  and  ri  idm** 
nioiil  of  a  coinpaMrtod 
attmoatof  and  pooliint 
coilt. 


Impcopai  adjMtlmanl  ratullt  in  poor  low-fra- 
qucncy  rctponia.  Nolt  tilt  in  top  and  bottom 
flab.  Parcantaga  of  tilt  if  a  maatuta  of  low4ra- 
qvarxy  ratponta  and  low-fraquancy  phaia  iliift. 


Efiact  of  "wndar  paaking"  of  kigh-fraquancy 
companiating  indvctancat.  Nota  mt  riia  lima 
of  tquara  wava  hai  baan  diitortad  to  that  lha 
laading  adga  it  roundad  intlaad  of  tharp 


Far  subtler  differences  than  shown  here  can  have 
large  effects  on  performance. 

How  can  you  remember  the  ali-important  details 
of  wave  form.^  How  can  you  show  improvements 
achieved  in  the  course  of  design  changes  and  adjust¬ 
ments.^  How  can  you  prove  that  a  circuit  long  since- 
gone  from  your  bench  behaved  in  a  certain  way.^ 

Vk'ith  photography,  of  course.  It’s  simple,  it’s  in¬ 
disputable,  and  it's  permanent! 


ONE  FILM  FOR  ALL  OSCILLOGRAPHY 

To  pboiopraph  cathode-ray  traces  from  almost  any  kind 
of  screen — ^^whetber  repetitive  patterns  or  the  fastest 
transients — just  load  your  camera  with  3Smm.  Kodak 
I.inapraph  Pan  Film.  Your  Kodak  Industrial  Dealer 
carries  it  in  IOt)-foot  rolls  and  5f>-exposure  cassettes. 


"Over  peaking"  with  exticmcly  last  rite.  Thit 
ptoducet  "ringing"  in  Ike  leading  edge  of  the 
tquarc  wave. 


EASTMAN  KODAK  COMPANY 

Industrial  Photographic  Division 
Rochester  4,  N.  Y. 

INSTRUMENT  RECORDING 

...  a  function  of  photography 


ItiJIliir 


NEW  PRODUCTS 


Edited  by  WILUAM  P.  OBRIEN 


Broadcast  Engineers  Ax#  Oilered  a  Wide  Selection  oi  Audio 
Equipment  .  .  .  Long  Life  and  Small  Size  Continue  at  Maior  Fac¬ 
tors  in  Tube  Design  .  .  .  Cunent  Catalogs  and  Other  Monuiac- 
turers*  Publications  Are  Summarized 


Miniature  Tubes 

General  Electric  Co.,  Schenec¬ 
tady,  N.  Y.,  offers  five  new  type.s  of 
miniature  tubes  desiifned  especially 
for  lonj?  life  and  dependable  service 
under  conditions  encountered  in  mo¬ 
bile  and  aircraft  .service.  Type  5749 
remote  cutoff  iientode  has  a  trans¬ 
conductance  of  4,400  /»mho.s  and  a 
plate  current  of  11  ma.  The  5750 
|)entajrrid  converter  for  superhet 
receivers  features  a  conversion 
transconductance  of  475  nmhos. 
F'eatures  of  the  other  three  are  as 
follows;  the  5725  semi-remote  pen¬ 
tode  has  a  control  Rrid  and  suppres- 
.sor  If  rid  useful  as  independent  con¬ 
trol  elements:  the  5726  twin  diode 
features  hi(?h  perveance;  the  5686 
pentode  power  amplifier  has  multi¬ 
ple  leatls  on  the  cathinie  and  .screen 
irrid  which  facilitate  r-f  by-passini.' 
at  hitfh  fretpiencies. 


179  micro-manometer  is  particu¬ 
larly  adapted  to  the  accurate  meas¬ 
urement  of  pressures  in  the  5  to 
50-micron  ran^e.  It  consists  of  the 
sensing  unit  and  a  separate  .sensi¬ 
tive  and  stable  electronic  indicator 
which  can  l>e  mounted  at  some 
distance  from  the  sensing  unit.  Indi¬ 
cation  of  the  pressure  is  independ¬ 
ent  of  condensable  vapor  in  the  sys¬ 
tem  and  is  read  directly  from  the 
.s<'ale  of  a  4-in.  meter  calibrated  in 
1 -micron  steps  and  havintf  a  full- 
scale  value  of  50  microns. 


Vi  lMMi«is|>«‘ukrr 

•lENSEN  Mkx;.  Co..  Division  oe  the 
Ml  TKK  Co.,  6601  S.  I,aramie  Ave., 
I'hicaKo  38,  Ill.  .Model  G-610  Tri- 
axial  loudspeaker  spans  the  full 
freipiency  ran^e  t)f  the  ear.  It  ac¬ 
tually  consists  of  three  distinct  and 
-eparate  loud.s|ieaker  units  com- 
tiineil  into  one  a.s.sembly  no  larger 
than  a  conventional  15-in.  s|>eaker 
and  can  lie  mounted  in  any  cabinet 
or  balfle  suitable  for  a  15-in.  unit. 
.■\ii  electrical  crossover  network 
built  into  a  separate  chassis  unit  di¬ 
vides  the  input  into  .separate  bands 
of  freipieiicies  which  are  fed  to  the 
individual  siHuiker  units.  Freipiency 
respon.'«e  extends  to  at  least  18,000 
cicles  with  exceptional  uniformity. 
Complete  technical  information  is 
yi\en  in  data  sheet  160 


Viitliit  Osrillal«»r 


K.vpex  Coke.,  2076  Elston  .\ve., 
Chica^'o  14,  III.  .Mmlel  500  audio 
oscillator  was  desiKoed  to  meet  the 
need  for  a  liy’htweiKht,  compact 
unit  which  retains  the  ipialities  of 
an  It-C  tuned  o.scillator  with  a  wide 
ranye  of  output  frtspiencics.  It  is 
desirable  for  use  in  conjunction 
with  distortion  meters  or  where  an 
accurate  chtvk  is  to  be  made  of  any 
electronic  circuit.  Output  is  10  volts 
into  2.000  ohm.s;  internal  imped¬ 
ance,  liKt  ohms  at  full  output;  fre¬ 
ipiency  ranye,  1 1 to  14.">,000  cycles 
in  1  ranyes;  distortion,  0.2,5  percent 
with  hiyh  impedance  loads,  1.0  jier- 
cent  with  2.it00-ohm  load;  power  re- 
I't  ARKE  iNSTRt  MKNT  CORE.,  910  ipiired,  .‘lO  watt.'.  110  volts  a-c,  50 
Kiny  St..  Silver  Spriny,  Md.  Model  or  60  cycles. 


Vi  iilr-ltaiul  IM',  .\ni|iliri(‘r 

Fi  rst  Ei.ECTRO.MCS,  12  S.  Jetfer.son 
St.,  Chicayo  6,  III.  .Model  120  wide¬ 
band  d-c  amplifier  has  been  de- 
siyned  to  serve  as  a  preamplifier  in 
connection  with  a-c  and  d-c  oscillo- 
.scopes,  v-t  voltmeters  and  similar 
instruments  to  extend  their  ranges 
to  smaller  signals.  It  has  a  fre¬ 
quency  response  d-c  to  100,000 
cycles  within  ♦  1  db.  6  db  down  at 
200,000  cycles.  N'oi.se  and  hum  are 
less  than  40  pv  at  maximum  gain 
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Ask  us  to  mail  you  a  copy  of 


the  NEW  Raytheon  Special  Tube 


Characteristics  Chart 


RAYTHEON 


RAYTHION 

MANUFACTURINO  CO. 
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1  They’re  Many  Raytheon  filamentary  subminiature 

'  *  types  are  just  as  shock  resistant  as  the  best  ruggedized  heater- 
cathode  types.  Many  filamentary  types  also  stand  amazingly 
high  acceleratibns. 

n  They're  /  ..n^  l  m,/  Some  Raytheon  filamentary  subminiatures 
have  less  than  1.5%  rejects  at  5000  hours.  Others  are  designed 
for  unusually  high  performance  and  shorter  life.  A  wide  range 
of  tube  designs  are  available. 

5  They  have  /  -u  \\u  ti.fih-.uii  Output  Some  Raytheon  filamen- 
tary  subminiatures  actually  have  (ess  microphonic  output  than 
the  best  heater-cathode  types,  particularly  at  frequencies  be¬ 
low  that  of  filament  resonance  for  which  6000  cycles  per  sec¬ 
ond  is  typical. 

A  They  use  /  t>i,t,.itin\:  Piu  For  example,  a  voltage  gain  of 
'  •  60  db  may  be  obtained  with  only  0.019  watts  of  A  power  and 
less  than  0.0001  watts  of  B  power.  Similarly  many  other  elec¬ 
tronic  functions  may  be  performed  with  a  minimum  of  power, 
thus  facilitating  subminiaturization  of  equipment  by  reduction 
of  heat. 


■  \  I.  'I/  .  ./'I  I  ■u't.iutl'i  -miu^  . '  Raytheon  is  constantly 

*  introducing  improved  types  with  new  standards  of  perform¬ 
ance.  For  example  consider  these  filamentary  long  life  types 
developed  for  the  U.  S.  Navy. 


July.  »950  — ELECTRONICS 


MKoMNINC  I^HOKVTOKIK-'.  IN<  .  T.V* 
M.iiii  St  .  \Viiuhe'»t«‘r.  .Mic*s  MiHiol 
ON-T*  oscillosyiu-hrosi-niii'  is  ilc- 
to  proMiii*  uriipli- 

fior  atilt  MTsatilc  fai'ilitios 

ill  .1  single  iMirtati'c  unit  It  is  woll 
uiiaptfd  to  the  stiiiiy  of  puUi'  and 
transient  idii’iinmona  and  i'  iis«-ful 
in  all  I'oniontional  osiilloy'iaphu' 
a|<plit'ations.  Wrtiial  amplifier  ro- 
stKinso  1'  lla'  within  •“>  dli  from  a 


Siihniiiiialiirr 

Kaythexin  Mex;.  Co.,  r>5  Chapol  St.. 
Now  ton  r>S,  Mas.s.,  is  producinif  the 
CKati.Sll  suhminiature  pentode  de- 
siKiud  forelei'trometer  applications. 
Its  more  important  design  features 
are  a  7.r>-ma  low  microphnnic  tila- 
ment,  double-ended  construction  and 
.1  metallic  y'uard  riiiET.  Maximum 
irrid  current  is  3x10'’  amperes 
but  the  noniinal  value  will  be 

(Continued  on  p  17f> 


I  «x«‘|y«‘>r.haiiii«-l  lA’  I'liin'r 

KVPIO  CoRP  OK  Amkkk  A.  llarrisoii. 
N.  .1.,  h.is  announced  the  ty{>e  2iU> 
K3  twelve-i  hannel  tv  tuner  employ- 
iiiET  t»rinted-i  ircuit  coil<  and  rotary- 
turret  swiichiny'  The  unit  is  for 


referrevl  to  input  terminals,  (lain 
is  set  at  100  Input  impedance  is  1 
meifohm  for  single-ended;  2  meg¬ 
ohms  for  push-pull  signals. 


cycles  to  5  me.  The  horizontal  am- 
plitler  is  direct-coupled  with  h-f  re- 
sjionse  extending  to  500  kc.  Trig¬ 
gered  sweep  speeds  from  1.0  pser 
l»er  in.  to  25,000  psec  per  in.  and 
recurrent  sweeps  of  10  to  10<)  kc  are 
available. 


i  HreltT  uihI  Killor 

All  A.S  .Sut’VP  CoKP,  I  ll'a  d'.tth  St., 
Hrooklyn  IK.  N.  V  Mislel  HK-2 
multieelliilar  tweeter  reproducer 
and  high-pass  filter  is  designed  for 
use  111  connection  with  any  suitable 
tyiw  of  cone  speaker  winifer.  The 
horn,  lauiig  of  six-cell  construction, 
offers  a  wide-angle  distribution  pat¬ 
tern  and  the  response  is  clean  and 
••rtk'ient  to  15,(M)0  cycles.  The  unit 
will  handle  25  watts  of  program 
I  material  above  l.ttOO  cycles. 


use  with  a  stagger-tuned  picture 
i-f  system  having  a  carrier  of  25.75 
me  and  a  .sound  i-f  system  having  a 
carrier. of  21.25  me.  This  tuner  pro¬ 
vides  a  voltage  gain  of  between  28.7 
and  31.9  db  for  all  channels  under 
tvpical  ojierating  conditions.  It  is 
particularly  useful  in  providing  im- 
jiroved  p«*rformance  from  receivers 
in  fringe  areas  a.s  well  as  from 
those  o|>erated  with  built-in  anten- 


|{<‘«‘liiiil{iiliir  l*ietiir«‘  I'iiIm- 

Ceneral.  Ki.e;<tric'  Co..  .'Syracuse, 
.N.  Y.  The  llCri  rei  taiigular  tv 
jiicture  tube  is  a  14-in.  tiitie  with  a 
useful  picture  area  of  99  sq  in.  and 
a  neutral  density  faceplate  for  in¬ 
creased  picture  contrast  and  detail. 
Its  el«H-troii  gun  is  designed  to  Im' 
used  with  an  external  ion-trap  mag¬ 
net  for  jirevention  of  ion-spot  blem¬ 
ish.  Maximum  ratings  are:  aiiiHie 
voltage,  14,000  v;  grid  no.  2.  110  v; 
grid  no.  1.  125  v  negative  and  0 
Volts  positive  bias. 


i’a|M*  K»Tt»nl«*r 

.<0NAR  Kapio  CorP.,  59  .Myrtle  .-Kve.. 
HriKiklyn  1,  N.  Y.,  has  introduced 
the  T-10  high-fidelity,  high-quality 
lat>e  recorder  for  home  and  semi- 
Iirofessional  u.se.  The  power  ami>li- 
lier  has  inputs  for  2  low-gain  and  3 
high-gain  microphones  or  radio. 
Kreipiency  response  is  20  to  20,000 
cps,  within  1  db,  with  a  wow  and 
flutter  of  less  than  0.3  percent. 


WEST  SURFACE  NOISE 


CEORCE  M.  SUTNEIM.  Audios  Chirf 
Chemist,  has  developed  two  major 
impruvcmrnl*  in  Audiodisc  lacquer 

FirM  was  ihf  rooiMiirr  rrsislinit 
larqurr,  prrfrctcd  in  I'ltS.  Thi- 
madr  all  Aiidiodiscs  prrmanrntly 
rrsintanl  to  humidity  — put  an  rnd 
to  thr  “siinimrr  troubles"  that  had 
plajturd  thr  rrrordinf;  industry 
from  thr  very  start.  This  was  fol¬ 
lowed  by  his  development  of  the 
improved,  low -surface-noise  lac¬ 
quer— a  significant  contribution  to 
recordinK  quality. 

Mr.  Suthrim.  a  graduate  of  thr 
Institute  of  Technolotty  in  Vienna. 
IS  a  chemist  of  exceptional  experi¬ 
ence  in  the  field  of  lacquers  and 
emulsions.  He  authored  ‘‘The  In¬ 
troduction  to  F.miilsions''  and  con- 
iribiitrd  larKely  to  Dr.  J.  J.  .Mat- 
tiello’s  “Protective  and  Decorative 
(ioatinn.”  He  has  also  written 
many  articles  on  roatinfts.  films, 
etc.,  for  Isith  French  and  English 
perimlicals. 


STANDARD  SmUS  AT  TTVa  RPM 


-44  — 

-  48  -s. 
:!-50  ' 

i-S7 

0-56  — 
-58 


Disc  8 

AudiodiK 

MICROGROOVE  STYLUS  AT  33Vj  RPM 


5"  6"  7"  8"  9"  10”  IV 

Refarenca  ValociEy  8  cm  par  sac. 

Plotted  above  are  actual  surface  noise  measurements  made  on  an 
.Audiodisc,  and  on  two  other  makes  of  discs.  Note  particularly  the  con- 
sistriitly  lower  noise  level  of  the  Audiodisc. 

This  drastic  reduction  in  surface  noise  is  the  result  of  an  improved 
lacquer  formulation  —  perfected  last  Fall,  after  almost  4  years  of  re¬ 
search.  It  has  been  gradually  introduced  into  production,  and  since  the 
first  of  the  year,  all  .Audiodiscs  have  been  of  the  improved  formulation. 

Hasically,  it  contains  the  same  time-tested  ingredients  that  have  lieen 
used  so  successfully  for  the  past  decade.  And  it  oilers  the  same  advan¬ 
tages  of  recording  quality,  uniformity,  smisith  cutting,  long  life  and 
ease  of  processing. 

The  importance  of  this  improvement  will  be  appreciated  by  all  pro¬ 
fessional  recordists. 

RuSisdiscs  lit  namtictycH  is  tSt  U  S  R  usSir  •iclitivt  licasM  trMa  PYRM..  S  R  R.L..  Pant. 

AUDIO  DEVICES,  INC. 

'Vu.or'  MADISON  AVI.,  NEW  YORK  M,  N.  Y 

Eitwt  Rsfl.i  ROCIE  INTERMTIONRl,  II  EaM  tilti  St.,  Rm  Twt  It,  R.  Y. 


ELECTRONICS  — fuly,  1950 


NEWS  OF  THE  INDUSTRY 

Ed.ted  by  WILLIAM  P.  O  BRIEN 

H!<'.  Orfcuiliziltioiiul 


Thk  F«'<l»Tal  ('onimunicatifina  ('om- 
miaaiftri  haa  announc^l  the  fullow- 
itiK  orifariization  and  (leraonnel 
rhatiKea  concerninK  >ta  hroadcaat 
enifineerintf  work  : 

The  f-m,  nonconimercial  eduea- 
tioiial  (f-m)  an<]  facaimile  broad- 
raat  functions  of  the  F-M  Broadcast 
Itivision,  together  with  the  {»erson- 
nel  dealing  with  those  functions, 
and  the  functions  and  (tersonnel  of 
the  A-.M  Broadcast  Division,  are 
l>rinjf  [daced  in  a  new  division  to  )«> 
called  the  Aural  Broadcast  Division 
James  K.  Barr  is  to  la-  chief  of  this 
division. 

Functions  and'  jaTsonnel  of  the 
F-M  Division  concerned  with  auxil- 


OVKR  two  hundred  manufacturer.s 
exhibited  their  wares  at  the  1950 
Parts  Distributors  Conference  and 
.''how  held  at  the  Motel  Stexeiis, 
-  Chicago,  May  22  25.  The  affair 
1  was  conducted  by  Radio  Parts  & 
I  Fleet ronic  Fiiuipment  Shows  Inc. 
I  which  in  turn  is  sismsored  by  the 
“  Association  of  KUn-tronic  Parts  and 
Fijiiipment  .Manufacturers  (Mid¬ 
western  sales  managers  trroup)  ; 
Radio  Manufacturer.s  Association; 
Sales  Manatrers  Club,  F.astern 
Croup;  West  I'oast  Kle<-tronic 
Manufacturers  .VssiH'iation;  and 
.National  Klei'tronic  Distributors 
.\ss4M-iatioti. 

Credit  for  the  successful  affair 
R<H-s  to  the  show  otRcers:  K  C. 
Prince,  )reiieral  manajrer;  J.  J. 
Kahn,  president ,  W  W.  ,labh>n.  vice- 
president;  L.  A.  Thayer,  treasurer; 
W  O.  S«-honinir,  secretary;  and  di¬ 
rectors  Spra>,'ue,  Golen(>auI,  Jenkins. 
Mansell  and  Maw.ird.  plus  many 
other  r(K>i»'ratinir  groups  including 
the  Representatives  of  the  Radio 
Parts  .Manufacturers  Inc. 

Exhibits  numtierinir  290  filled  the 
exhibit  hall  and  ileniiuistration 
r<s>ms  on  the  fifth  and  sixth  fbsirs. 
Fifty  Companies  showed  components 
ainl  acces.stiries :  2.‘<.  television 

antennas;  D),  louds|a-aker.s ;  12. 


iary  broadcast  (includinir  develop¬ 
mental.  remote  pick-up.  and  studio- 
transmitter  services)  are  beinjf 
transferred  to  the  Television  Broad¬ 
cast  Division. 

Cyril  M.  Braum,  chief  of  the 
pre.sent  F-M  Broadcast  Division,  is 
beinK  made  chief  of  the  Television 
Broadcast  Division  to  fill  the  vac¬ 
ancy  created  by  the  promotion  of 
('urtis  B.  I’lummer  to  chief  enKi- 
iieer. 

Functions  and  p«-rsonnel  con¬ 
cerned  with  international  broadcast¬ 
ing  are  lM‘iny  transferred  from  the 
Television  Broadcast  Division  to 
the  immediate  office  of  the  chief 
engineer. 


transformers;  12,  electron  tubes; 
plus  others  exhibiting  tape  and  disk 
recorders,  needles,  test  equipment 
as  well  as  all  other  kinds  of  parts 
anil  ei|uipment. 

Sifriial  (.)or|iK  KxiiiliilH  at 
Furl  Moiinioiith 

.•\RMHi  FoR(t:.s  Wkkk  eiidiny  May 
2(»,  195(»  was  celebrated  at  Fort 
Monmouth,  X.  J.,  Siirnal  Corps 
Center  by  o|H“n  house  for  both  mili- 
tar>  and  civilian  visitors.  Fxhibit.s 
housed  ill  tents  or  in  their  own 
mobile  trailers  were  arranged  to 
show  a  cro.ss-section  of  the  activi¬ 
ties  in  which  the  various  labora¬ 
tories  are  eiiKayed.  Nearly  60,000 
visitors  were  estimated  to  have  seen 
the  hundreds  of  standard  eipiip- 
ments,  prototyjws  and  piock-ups 
displayed. 

One  tent  housed  a  historical  dis¬ 
play  that  traced  the  ri.se  of  the  Sijr- 
nal  Service  from  Civil  War  days. 
Besides  diKMimenls  relating  to  the 
founder.  C>en.  Myers,  an  .\rmy 
surireoii.  there  were  several  eijuip- 
ment  firsts,  including  Major  Arm- 
stroiiy's  superhetenHlyne  built  in 
France  durinp  the  first  World  War. 

In  direct  contrast  were  the  Wat¬ 
son  I.alxiratory  developments  in 


f.*  ’  4 


Thu  n«w  lnflot*obU  royoa  radomt  dU- 
ployed  ot  Fori  Moamouth  U  toUtupporl 
Inq  oad  thoroforo  roquirot  loot  radar- 
opaquo  motorlal.  Onco  inllatod.  It  ro- 
quirot  ooly  os  much  prsssurs  as  thot 
qsnsratsd  by  ths  cooYsationol  tank 
typs  vacuum  clsonsr.  Its  purposs  U  lo 
prolsci  ths  psdsstol  and  anlsnna  oi 
radar  sst  against  Arctic  cold 

hiRh-definition  radar  .suitable  for 
airport  Kround  surveillance  and  a 
cloud-heiyht  finder  to  show  jrraphic- 
ally  the  thickness  and  elevation  of 
a  cloud  layer  directly  overhead. 

In  the  field  of  communications, 
one  strikintr  development  is  a  vhf 
1-kw  amplifier  that  automatically 
tune.s  itself  to  the  frequency  of  the 
100-watt  drivinjr  siirnal  and  matches 
its  output  into  an  antenna. 

Other  exhibits  included  the 
■MARS  network  station  K2US.A, 
radar  with  moviny-target  indicator, 
loiijr-ranye  naviyation  equipment, 
rocket  telemeteriny  devices,  im¬ 
proved  power  supplies,  arctic  shel¬ 
ters  and  a  teletypewriter  repair 
school. 

K('..\  K\paii«ls  TiiIh- 
MaiiiifiU'liiriii)' 

Pl’RCHA.sK  of  a  new  buildiny  by 
RC.A  provides  an  extra  126.000  .«<i 
ft  of  space  to  expand  electron  tube 
manufacturiny  facilities  at  its 
Harrison,  N.  J.,  plant.  This  hiyh- 
liyhts  a  major  proyram  of  ex¬ 
pansion  (of  plant  facilities,  ma¬ 
chinery  and  personnel)  by  the  RC.A 
Tube  Di-partment  to  meet  increased 
requirements  of  the  television  and 
electronic  industries.  Over  500  aildi- 
tional  people  will  be  employed  at  the 
new  buildiny. 

Currently,  all  of  the  company’s 
tulie  plants — at  Indianapolis,  Lan- 
cjister,  Marion  and  Harrison— are 
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DEVELOPED 

and 

PRODUCED 

ELECTRONIC 
SYSTEMS 

For  Example: 

(?)  VHF  Omnidirectional  Radio  Range  System  for  aircraft  na¬ 
vigation.  This  system  has  been  standardized  by  international 
agreement  as  the  best  method  of  short  range  navigation  for  aircraft. 

(D  Time  Standard.  A  precision  time  standard,  providing  standard  fre¬ 
quency  and  time  service. 

(D  Range  Transmitter.  A  200  to  400  KC  four  course  aural  A-N  Radio 
Range  Transmitter  with  an  output  of  100  watts.  Adcock  or  loop  an¬ 
tenna;  simultaneous  voice  modulation;  telephone  dial  remote  control. 

.  . .  DEVELOPED  •  DESIGNED  •  PRODUCED  by  LAVOIE  LABORATORIES 
and  typical  of  both  LAVOIE  engineering  versatility  and  LAVOIE 
manufacturing  skill.  As  UHF  specialists,  we  have  the  experience  and 
the  facilities  for  precise  production  at  low  cost. 

RADIO  ENGINEERS  AND  MANUFACTURERS 
MORGANVILLE.  N.  J. 


l^VOIfFRCIllTICSREPOR 

cop?  o  *  you  a 

„  ^y*  oc  consult  With 

J'ou.lCourconvemcTO 


Specialists  in  the  Development  and  Manufacture  of  UHF  Equipment 
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INCA'S  o^w  Horrtfton  tub*  plant 

runninif  at  full  capacity  and  |>ri>- 
ifrcaaively  achicvinir  new  all-time 
in  the  volume  of  their  output 
All  are  workinK  on  extended-hour, 
extra  ahift  achedules,  and  collecfi\e 
emidoyment  is  at  its  peak. 

KI«Tlri»nir 

Fiki.P  o|>eratiuns  were  reieritly 
eompleted  at  Mill  Air  Force  Ba.'<e 
near  <)»fden,  I’tjih,  on  a  rompreheti- 
'i\e  evaluatiim  of  a  new  elo<-tronic 
aid  to  air  tia'  i«attori.  ■ri'i'i  eval'ia- 
tion  ha.H  l>een  carried  out  jointly  by 
enyituMTs  <if  Aiiboriie  In.itrumeiits 
Laboratory,  .Mineobt,  N.  and 
of  Aero  Ser\ne  ('or|Hiration,  Fhila- 
delpliia,  I’a.,  a.Hsi.xted  by  .xeveral 
k'overnment  agencies,  iiicludintr  the 
L'.  S.  Air  Force  and  the  Civil  Aero¬ 
nautics  Administration. 

The  tests  were  carried  out  under 
a  contract  between  the  All-Weather 
Flyintr  Division  of  the  I'S.AF  and 
•Ml.  as  prime  contractor.  Aero 
.''ervice  C,orp.,  a.x  sulK-ontractor,  wa.s 
re.x|Minsible  for  certain  phases  of 
the  work.  The  basic  plannin^r  of  the 
texts  WHS  done  by  the  .Air  Navi^a- 
tioM  Development  llo.ird,  a  yovern- 
mental  boaril  haviny  yeneral  cok- 
ni/.ance  over  the  dexelopment  of 
aids  to  air  naviyation.  The  board 
consisf.s  Ilf  representatives  from 
<  .\.\.  the  .\ir  Force,  the  Army  and 
the  Na\y. 

The  principal  eipiipment  which 
was  te.sted  is  the  \  isiial  (Imnidirir- 
tional  Kanye,  or  \’(>K.  The  VOR 
station  located  just  we.st  of  Ojjden 
was  selected  for  these  tests  as  l^ein^t 
In  ideal  of  a  valley  installation  in 
inountainou.'i  terrain.  I’revioasly, 
the  same  jrroup  had  tested  the  VOU 
.stations  hs  ated  at  Fhilipsbui  K’.  I’a  , 
and  at  Patuxent  River,  .Md  These 
sites  were  chosen  as  typical  of  a 
mountain-top  installation  and  of  a 
flat  land  installation,  respectively. 

Durimt  the  tests  a  C-47  aircraft 
was  tracke.l  bv  shoran  Short 


Jl  .\K  2r.-Jll.Y  22;  Suiiimcr 
Kleetronic*  Symposium  (Mi¬ 
crowave  Klectron  Tubesl. 
I'niversity  of  .Michiiran.  .\nn 
.Arbor,  .Mich. 

•It  I.Y  24-Al'i;.  IK:  Summer  Klw- 
ironics  Symposium  (Semicon¬ 
ductor  F.Iectronics  I ,  l.’nivers 
ity  of  MtchiKan,  -Ann  Artsir, 
.Mich 

.Il'l.V  24  27;  Conference  on  Iono¬ 
spheric  I’hysica,  The  Pennsyl¬ 
vania  State  Colleife,  State  (’ol- 
Iryte,  Pa. 

.\i  i;.  27  21;  NF.D.A  National 
Convention  and  Exhibition. 
I'teveland  Public  .Auditorium 
(  levelund,  Ohio. 

An;  2a  21:  .APCO  National 
Conference,  Hotel  Hollenden. 
Cleveland,  Ohio. 


Raiiife  NaviyationI,  a  war-devel- 
o|>ed  aid  to  preci.sion  blind  bomb- 
inyr.  At  intervals,  phtdoyrraphs  were 
taken  of  an  array  of  instruments 
which  could  then  he  interpreted  at 
some  later  time.  In  the  course  of 
the  tests  of  the  Oyrden  VOR  some 
22.000  pairs  of  photoyrraphs  were 
taken  of  the  two  instrument  panels. 
•Alloyrether,  .m,000  pairs  of  photo- 
ytraphs  were  made. 

In  addition  to  the  VoR  equip¬ 
ment,  a  special  distance  measuring 
equipment  or  D.M  K  wa.s  te.sted.  ThLs 
equipment  provides  the  aircraft 
pilot  with  a  simple  dirist  visual 
readiii);  of  his  dist;ince  away  from 
the  \’()R-DMH  station,  while  the 
\()R  provides  .similar  information 
of  his  magnetic  beannyr  from  the 

station. 

.A  consiilerahle  niimlM*r  of  VOR 
stations  have  lw>en  installed  and  are 
beinyr  oimrated  throiiyrhout  the  L'.  S. 
by  the  C.A.A.  These  arc  cominyr  into 
use  by  military,  commercial  and 
private  aircraft  The  DMF,  feature, 
while  not  a  part  of  the  present  sta¬ 
tions,  will  liecome  one  within  the 
next  few  years.  For  the.se  tests,  a 
.s|H‘cial  e\|H*rimental  model  equip¬ 
ment  was  installed  at  each  of  the 
sites  fsted.  It  is  anticipated  that 
:is  these  newer  facilities  come  into 


-sii.PT  Id  tr.;  ta.AO  IRE  West 
Coa.st  Convention  and  Sixth 
.Annual  Pacific  Electronic  Ex¬ 
hibit,  .Municipal  .Auditorium, 
Lonir  Beach.  Calif. 

Skit,  la  22:  Fifth  National  In¬ 
strument  Conference  and  Ex¬ 
hibit.  Memorial  Auibtorium. 
ButTalo,  N.  Y. 

.SKIT.  2.'»  27:  National  Eleitroii- 
ies  Conference.  Edirewater 
Beach  Hotel,  Chicayto,  Ill, 

Skit.  20-Oct.  8:  Third  .Annual 
National  Television  &  Electri¬ 
cal  Liviny;  Show,  Chicayro 
Coliseum,  Chicayto,  III. 

I  >1 T.  .1  5;  .AIEE  District  No.  2 
.Meetimr.  Lord  Bsltmioio 
Hotil,  B  iltimore,  Md 

(iiT.  22,  27:  .AIEE  Kali  (iem-ral 
Mei  tiny;,  Skirvin  Hotel,  Okla- 
boma  City,  Okla. 


widespread  use,  the  older  and  less 
versatile  low-frequency  four-course 
ranyte.s  will  be  retired  from  use. 


I  III'  K\|y<‘riiii<Tit<s  Plaiiniul 

CllKAKNNK  .MoI'NTAIN,  Colorado, 
has  been  selected  as  the  most  suit¬ 
able  site  for  a  .series  of  uhf  radio 
exjieriment.s  conducted  by  the 
Central  Radio  Proyiayration  Labora¬ 
tory  of  the  National  Bureau  of 
Standards.  The  tran.smitters  placed 
on  this  [loint  ■ ‘.t.HOO  feet  above  .sea 
level)  will  be  used  in  obtaining  the 
radio  proyiagation  information 
needed  for  the  development  of  sys¬ 
tems  of  air  navigation,  air  tratfir 
control  and  aircraft  communication. 
.Measurements  will  lie  made  over  a 
simulated  aircraft-to-ground  radio 
propagation  path  by  use  of  sensitive 
receiving  stations  Iwated  on  a 
radial  yuith  extending  eastward  to 
distances  of  about  100  miles. 

The  research  is  undertaken  as 
one  of  the  many  services  of  the  Lab¬ 
oratory  to  all  u.sers  of  radio,  includ¬ 
ing  the  Department  of  Defense,  the 
Civil  .Aeronautics  Administration, 
the  Federal  Communications  Com¬ 
mission  and  other  government 
agencies,  as  well  as  the  radio  Indus- 
{Continiicd  o«i  p  202) 
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For  low  impedance  applications.,. 

NIA  Germanium  Diodes 


025  050  075  to  125  150 

VOLTS 

Typical  1NS6  Resistance  Characteristic 


1N56  DIODE  with  a  potential  of  1 
volt  vt  ill  pai>!>  a  current  of  IS  ma.  or  more, 
^’ith  a  potential  of  -30  voltv,  less)  than 
300  Ma.  Hill  floH. 


for  Carrier  Communications 
1N71  VARISTOR -The  IN7I  ron- 
M-l'  of  t  matrheil  low  impeilanre 
<lio<ie-  each  of  nhich,  with  *-1  volt 
iinpre«'e<l.  h  ill  pa**  a  current  H  ithin 
one  ma.  of  the  average  current  of 
the  four. 


llICnNMC  H«IQS 
•toil  mil!  iiu 
mm  ncTiM  nat; 
EllCTtiaiC  TtSI 
iDHMtaT  iiimis 
cm  Iter]  fii 
TMS  SKa  lutw 
wiiwc  octets  imi 
tuis  nemtars 
nimm  sps 


SYIAAMA 


Ml  (ifrtiiatiiiitti  DiocleM  are  tiolahle  for 
their  low  forwarti  inipecianee.  Ifiit  the 
I  NS(>  is  s(teeially  ettgineerecl  to  make 
the  most  of  this  t|tiality. 

I’se  this  diode  for  high  eflieieney  eir- 
eiiits  with  low  inpiit  and  output  itn< 
(M-danees.  I  se  it  for  relay  aetivation. 
heavy  eurretit  and  surge  applieati<»tis 
with  low  itn|N‘danee  coils,  transfitrmers 
and  etmdensers. 

Try  the  INTI  varistor  in  carrier  teleg¬ 
raphy  and  telephony  work.  The  low 
shunt  eapaeitanee  insures  highefliieieney 
throiighotit  the  high  freejueney  ratige. 
You  will  find  this  varistor  ecpially  ef¬ 
ficient  in  low  im|>edanee  motlulator  cir¬ 
cuits  of  the  carrier  suppression  or 
carrier  transmission  ly|H‘. 

Ihtth  the  1NI)(>  (rcrmanium  Ditnie  and 
INTI  Varistor  are  available  from  YOiir 
Sylvania  Distributor.  .\lso  ask  him 
for  a  ettpv  of  the  new  lKM>k  ”40  Uses  for 
(cermaniiim  DiiMles.”  Priced  at  only 
Sl.OO,  it  is  the  most  complete  collec¬ 
tion  of  germanium  diode  ^  _ 
applications  yet  published. 

Call  him  today  ...  or 
mail  the  coupon  below. 


SyKania  EIrrtrir  l*r<MlurlR  Inr. 
Orpt.  E-1007,  Emporium,  Pa. 


nemim#  a  copy  of  **40  for  OHrmontum 
DicHie.s.'*  Enrto%pti  If  $1,011. 
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NEW  BOOKS 


.\«i\aiir«-M  ill  Kuiliit 

lit  1.  A  MoxoN.  Ciimhruiuf  I'xi- 

trruty  I'mi,  .\ru-  York,  l&lil,  IhJ 
;<ayrt,  13.76. 

AWfiT  half  of  thin  twHik  i« 
to  on*-  of  thf  rtiont  important  lon- 
^♦■ptl*  in  pr*-M-nt-<lay  rtH  «-tv*-r  d*-.nif.'n 
that  of  fioinf  fai’tor.  It.s  applica- 
tioiin  to  minimum  noi.-*«-  factor  *1«‘- 
niirn  of  amplifit-rn  and  mixcr.H  ar*- 
covered  aloriK  with  priK'e<liir*-.-<  for 
measurement  of  iioi.se  factor.  The 
remaiiuler  of  the  ImmiU  is  a  miscel- 
lanetiiis  collection  of  islds  an<l  ends 
which  the  author  has  apparently 
stinlied  and  u.s*‘d.  t’hapter  titles 
are  s*-lfexplaiiator.v :  Intermediate 
Freipieiicy  Amplifi«‘rs;  Trends  in 
Practical  K*‘ceiver  Ih-siyn;  Sotn*- 
New  Kinds  of  K«-c<-i vers ;  Some  New 
t'ircuit  Tricks. 

I'n fortunately,  the  style  wanders 
Is-tween  con<-is*-ness  and  hs>sen*-ss. 
A  numU-r  of  unfortunate  tyisi- 
trraphical  *‘rror,s  (such  as  in  the 


basic  definition  of  noise  factor)  and 
p4Hir  use  of  the  Kntrlish  lanKuaKe 
( as  in  a  sentence  usinK  "very  hitfh 
bandwidths  and  ....  narrow  band- 
widths"  as  a  parallel  construction) 
detract  from  th*-  utility  of  the  Iniok. 
However,  in  spite  of  the  many  criti¬ 
cisms  that  may  l>e  leveled  at  the 
author  for  his  errors,  there  are 


RELEASED  THIS  MONTH 

Elcctfoolci  Enqinscrinq  Masisr  Index 
1947  1948;  Eluclrontci  Research 
Pub.  Co..  Neir  York;  S19.50. 
Electronic  Naelqalion;  Leonard  M. 
Orman;  Weems  System  of  Naeiqa- 
tlon.  Annopolis;  S4.30. 

Electronics  Principles  and  Applica 
tlons;  Ralph  R.  Wright:  Ronald 
Press.  SS.SO. 

Electronic  Vaises  (Philips  Technical 
Library);  Elsesler  Pub.  Co..  New 
York;  Book  11.  S2.75;  Book  III. 
SI. 90:  Book  IV.  SSM. 

Questions  and  Answers  In  Teles! 
Sion  Enqlneerlnq;  Rablnolf  and 
Wolbrechl;  McGrow  Hill;  S4.j0. 


many  examples  of  clear  thinking 
on  his  part,  which  brinjr  out  point.s 
in  the  noise  factor  concept  not  al¬ 
ways  appreciated  by  receiver  de¬ 
signers.  The  first  half  of  the  book 
is  worth-while  readinjr  for  anyone 
associaterl  with  the  subject.  The 
■sei’ond  half  of  the  b<Hik  reads  like  a 
review  article  for  a  mairazine  and 
contributes  nothinir  of  con.seipience. 

A  biMik  of  about  the  level  of  the 
first  half  of  the  Ixiok  reviewed,  and 
of  about  the  same  size,  devoted  en¬ 
tirely  to  the  concept  of  noise  factors 
and  its  impact  on  modern  receiver 
desijrn,  would  be  welcom«-d.  Moxon 
has  tried  to  fill  this  ne«*d,  hut  has 
not  quite  succeeded. — .Matthew  T. 
I.EBENBArM,  .Mrhiinir  I n»t rumt  Mt» 
l.nhiirntory,  Minruht,  .V.  V. 

Acrialo  for  .Mriri*  iiiiii 
l)«'<'iini‘lr«‘  avrlrii^lli- 

Hv  R.  .A.  Smith.  Cnmhridge 
rfrnity  /Vrss,  .Wtc  York,  llll'.l.  IJIS 
pagrn,  $:?.7.'>. 

This  volume  is  one  of  the  Modern 
Radio  Tivhnique  Series  which  deals 
with  the  advances  made  in  (Ireat 

(Cofltinued  on  p  134 


BACKTALK 

This  Department  is  Operated  as  an  Open  Forum  Where  Readers 
May  Discuss  Problems  oi  the  Electronics  Industry  or  Comment 
Upon  Articles  that  ELECTRONICS  has  Published 


\iitoinali<'  KlM'll•>ill^ 

I)K..4R  SIR.S: 

.'Siso;  I  M1S.SH>  .Mr  Kallmann's  IRK 
pres*-ntation,  your  story  in  the 
.April  issue  on  Optar  is  a  very  wel- 
com«-  suhstilute,  «-sjavially  lafause 
the  subjivt  matter  is  one  that  has 
alsii  enyatied  m\  attention. 

.•some  four  years  airo.  I  submitted 
to  the  Huri-au  of  Ships  (Navy  !)*•- 
partm«-nt).  for  certain  radar  appli¬ 
cations,  an  almost  identical  method 
of  automatic  imaye  fis-iisiny.  This 
vv;i.s  based  upon  som*-  oriyin.il  e\- 
IH-rimental  work  of  alioiit  l."»  v*‘ars 
ayo.  in  which  the  imaye  field  vv;is 
scaniu-d  laterally  'oy  a  lens,  which 
was  also  yiven  an  axial  motion 
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sutfa-ient  to  vary  the  f(H-us  within 
the  required  ranye.  a  photiH-ell  and 
a  small  optical  aju-rture  completed 
the  arrany«‘m*-nt.  When  in  sharp 
fiK-iis.  the  hiyhiiyhts  and  shadows 
prisluce  ahnipt  di.scontinuities  in 
the  rapidly  chanyiny  illumination 
of  the  phot*H-ell,  whose  amplified  a-f 
output  is  heard  as  a  strony  hand  of 
random  noi.ses.  With  out-of-focus, 
fuzzy  imayes,  the  illumination  dis¬ 
continuities  are  yradtial  or  hardly 
di.scernihle.  so  that  the  siynal  noise 
is  weak  ami  in  a  lower  frtxjuency 
liaml.  Suitahle  responders  provided 
the  fiK-usiny  control. 

I  have  also  apjilied  these  prin- 
cijiles  of  automatic  fianisiny  with 
some  additional  arranyements  for 
u.se  in  an  aid-to-the-hlind  device.  In 


this  a  tone  siynal  is  iirtHl  iced  in 
which  loudness  corresponds  to 
imaye  hriyhtness,  pitch  corresponds 
to  imaye  distance,  and  tone  (piality 
corresponds  to  imaye  color. 

All  of  the.se  correlations  Indween 
visual  and  aural  characteristics  are 
obtained  by  a  very  simple  arranye- 
ment  with  only  one  moviny  part, 
driven  by  a  spriny  motor. 

R.  Mik-ssnkk 

\li*n<*Htr  iHi  0  tiftnnit.  /nr 
U  >*riN»owM,  .V.  J 

iiuliisirial  K«‘V<iliilion? 

Dear  Sir.s: 

I.KT  MK  lie  one  of  the  readers  (and 
I’ll  b»‘t  it  will  he  many  times  the  five 
you  specified)  to  urye  th*-  jiuhlica- 
tion  of  the  electronic  jirohlems 
series  proposed  in  the  •Tjuiz"  jiara- 
yraph  in  the  March.  ID.An  issue. 

While  commentiny  on  ‘'('rosstalk” 
1  should  like  to  call  your  attention 
to  the  article  on  "Kyy  PrtK'essiny 
Kquipment”  in  Tnhi.t  at  H’orU-, 
same  issue,  in  connection  with 
your  parayraph  on  cylK-rnetics, 

(Continued  on  p  201 1 
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A  NEW  LINE  OF  TV  TEST  EQUIPMENT 
FOR  PRODUCTION  LINES  .  .  . 

\  Designed  and  Field  Tested  for  Speed  A 
Testing  by  your  line  operators . 


THE  MARKA-SWEEP 


THE  SWITCHA-SWEEP 


MODCL  RFP 


SWITCHABLE  11  CHANNEL  MT  SWEEP  witk  CRYSTAL 
POSITIONED  MARICRS 

•  SAWTOOTH  SWEEP:  No  phaiinq  controls — 

•  SWEEP  WIDTH:  IS  moqacrcloa 

•  ALL  ELECTRONIC:  No  mochoaical  movinq  ports. 

•  MARKER  PIPS  ALWAYS  VISIBLE:  Crystol  positionod 
pix  and  sound  carrior  pulso  typo  marks  not  olloctod 
by  tost  circuit. 

•  OUTPUT  LEVEL  ond  IMPEDANCE:  Approx.  0.5  oolla 
Irom  70  ohms  unboloncod.  1.0  oolt  Irons  300  ohms 
bolancod  Into  opon  drcui*  — 

•  ATTENUATORS:  Switched  and  continuously  oori- 
able  indspondont  controls  on  swoop  ond  marker 
ptps  — 

•  BASELINE  ostobhshos  true  loro  amplitude 

•  MODEL  RFB  ot  lower  price  with  crystol  controlled 
"birdie**  markers  and  CW  at  TV  pix  and  sound  cor¬ 
ners  and  4.5  me  ot  CW  oeailable. 

s  POWER  SUPPLY;  Electronically  requlated  — 

Price  $795.00 


THE  MARKA-SWEEP 

MODEL  IF 

A  COMPLETE  SWEEP  with  CRYSTAL  CONTROLLED 

MARKERS 

s  SAWTOOTH  SWEEP:  No  phasinq  coatroU 

•  SWEEP  WIDTH:  15  meqocycles 

•  ALL  ELECTRONIC:  No  mechonicol  moeiaq 

s  FREQUENCY  COVERAGE:  Front  panel  switch 
selects  any  IF  band 

•  MARKERS:  Up  to  nine  pip  type  marks  (not 
attected  by  test  circuit)  at  frequencies  speci- 
tied  by  customer,  indieidually  switched  on  or 
off  by  front  panel  switches  Crystal  con¬ 
trolled.  easily  chanqed  to  new  frequencies. 

•  SOUND  I.r.  SWEEP:  Ponel  switch  selects 
sweep  lor  sound  in  either  dual  1.1.  or  inter 
carrier  sets. 

•  OUTPUT  LEVEL  and  IMPEDANCE:  Approx. 
0.5  volt  Irom  70  ohms  unbalanced  into  open 
circuit. 

s  ATTENUATORS:  Switched  and  continuously 
▼ariable  controls  on  sweep  and  pips. 

Price  $295.00  plut  $15.00  for  each  marker. 


SWrrCMTABLE  11  CHANNZL  RF  and  IF  BWCtP  —  ^ 

•  SAWTOOTH  SWXCP:  No  phoalnp  controla  1 

•  SWEEP  WIDTH:  1}  mooacTclae  I 

•  ALL  QXCTRONIC:  No  mechanical  moelnq  parts  | 

•  OUTPUT  LEVn.  and  IMPEDANCE:  Approx.  0.5  volts 

from  70  ohms  unbalanced  Into  open  circuit.  | 

•  IF  SWEEP:  Available  lor  ail  present  I.P.  ranqes  * 

•  ATTENUATOR:  Switched  and  continuously  variable 

controls.  e 

•  BASELINE:  Establishes  true  aero  amplitude  I 

•  MARKERS:  May  be  used  with  all  KAY  marker  do- 

Price  $295.00  | 

THE  DUAL-MEGA  MARKER  SR.! 


•  A  crystal  controlled  hiqh  output  TV  RF  marker  qen- 
erator  provides  both  sound  and  picture  RF  markers 
on  each  TV  channel. 

•  Crystal  controlled  4.5  me  siqnal  also  ovailoble. 

•  Output  attenuators  on  RF  and  4.5  me  siqnols. 

•  Carrier  frequency  accuracy  0.01  S  lor  picture. 

•  Comer  separation  4.5  me  *  500  cps. 

Price  $350.00 

All  prices  F  O  B.  Foctery — 10%  Hiqher  Outside  U.  S.  A.j 
end  Conodo  I 


I- 
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NfW  tOOKS 


fCOntiRMd) 


iihniifs  iilwiiil  with  the 


NEWEST  AND  THE  BEST  IN  PLUGS 


) 


SERIES  (right) 

Ttif  "JiS”  or  ^Imta-wnlt^l  ty|M‘H  ure  built 
for  HiMM'inl  i-tiuiiiiDi-nt  ri-<(UiritiK  h  hcrmflic 
ih*m1  an  ty|M‘  UyoutM  in  Iiinit<-<1  wlet  tion 
for  No  IJ  i»ir«*  or  hiiuiUit:  xtw!  tth«-ll  and 
contni'tH  AvuiIhIiU-  with  couplinK  nut 
(CSini  tviK-»  n»  «••!!  1.*  CStC 


RADIO  TERMINAL 
SERIES  (left) 

for  radio  t-haHaia  inatalUtiona  where 
low  aepiirution  force  ia  nnjuired  lA'at 
type  l■«>nta^•ta.  with  eyelet  on  termi¬ 
nal  of  pluK  aide;  crimp  or  aolder  hulea 
on  receptaclea  Available  in  more 
than  5  aizea,  for  IM  or  21)  wire;  5-ampa; 
2.'iiX)  vulta  min.  flaahover. 


HERMETICALLY  SEALED 


RUBBER  SEALED  TYPES 
FOR  RELAYS  (right) 

’Ht*'  KS’*  an*  rat«Ml  an  AN 

ai'al  \«hi(  h  Hllf'waa  nuninial  li‘Hka^iv 
v%ith  rrlavM.  am)  t  arrit'sA  atam) 
nril  AN  inMvrta  am)  iouplin^  nuta. 

\\  rtt*  tftt'nniitin  Kl*stri<  |rr\«*li»|titifnt  (’«i  .  PiviMion 
fit  (  Aiiii<iii  M «nulA<  tiiriiitf  (  Ori*  .st 

laHi  M.  i  Allt  4  afiAtilMtl  Alttl  plnilt 

'I'ortMiio  Otitnriit  \V>>ritl  F  Frn/ar  A  Hunn«*n. 


DPM  RACK  AND 
PANEL  TYPES  (left) 

Smaller  than  atandiird  "1)1’"  typ«a 
with  Himilar  contact  nminueinent 
for  niountiiiK  where  diinenHioni 
muxt  Ih‘  kept  at  a  miuiiiiuiii.  I’he- 
nolle  inaulatora.  121)  volt,  10  and 
.>amp  contacta  Fourteen  and  twi  n- 
ty  contact  arrancement.i  available. 


Britain  durinjt  the  war  The 
author  discua.aes  the  theory  and 
techni<)ue  of  antenna#  for  the  wave- 
lenjrth  ranKe  between  12  meters 
and  10  cm,  and  deal#  primarily  with 
linear  antenna.#  and  di(>ole8. 

The  first  four  chapter#  cover  the 
basic  theory  of  the  linear  antenna 
and  >rive  a  concise  and  excellent 
discussion  of  polar  diajrrams,  input 
im|H-dance,  mutual  impedance, 
power  irain.  reciprocity  and  other 
elements  of  antenna  theory  .  The 
impedance  proiierties  are  based 
largely  on  the  sinusoidal  theory, 
but  a  short  discussion  of  the  inte¬ 
gral  equation  method  and  the  theory 
of  the  biconical  antenna  along  with 
a  comparison  of  theory  and  exia-ri- 
ment  serves  to  give  the  reader  .some 
orientation  as  to  the  pre-«ent  state 
of  the  fat  dipole  theory. 

Chapter  5  discusses  letlector.' 
and  directors  and  their  effect  on  the 
polar  diagram  and  input  imped¬ 
ance.  Chapters  fi  through  14  deal 
with  the  applications  and  tech¬ 
niques  of  antenna  design  which 
have  been  selected  to  illustrate  the 
general  principles.  These  applica¬ 
tions  include  receiving  and  trans¬ 
mitting  antennas  for  low-frequency 
radar,  aircraft  antennas,  wide-band 
antennas  and  slot  antennas.  The 
a|)plications  are  .selected  mainly 
from  British  exjyerien  e. 

l)r.  Smith  closes  his  Ixiok  with 
a  short  chapter  on  antenna  noise 
and  its  effect  on  the  receiver  The 
book  is  written  in  ;i  very  readable 
fashion  and  has  a  fairly  complete 
list  of  references.  It  recom¬ 
mended  to  those  engineers  who  have 
iK'casion  to  design  or  ii'C  .'uitcnnas 

Hknkv  .I\s1K,  Atrhonii  1  iinfrumi  ii'K 


( !iilliiMl«‘-i{av  I  till*'  I  i'ai'r> 


[IQ.  11(3 Vina (3 


Ilv  H.  M.  Mo.ss.  Puhlixli.  d  b<j  F.h  c 
)e<iiiic  h'lifiiiif frill fi,  2*'  Fssrx  Stmt. 
Striiiid,  l.iiiidon,  tt’.  C.  2  F ny'und, 

hlllliil.  lO/c,. 

I  llK  M.MN  purpose  of  this  book 
is  to  analyze  the  more  common  cath¬ 
ode-ray  tube  traces  by  means  of  the 
geometrical  theory  of  the  pattern. 
The  text  is  chiefly  mathematical 
derivations  of  the  formulas  of  the 
more  common  waveshapes,  with 
little  attention  given  to  the  produc¬ 
tion  of  the  waveform  or  the  specific 
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BECAUSE  FREQUENCIES  ARE  HIGHER  AND  TUBES  ARE  SMALLER 


IF  you  manufacture  small  electronic  tubes,  DPi’s 
new  VMF-5  Hxhaust  Unit  pictured  here  can  provide 
a  happy  ending  to  your  cjuest  for  lower,  more  ^ 

consistent  residual  gas  pressure.  I 

Vi'ith  today's  push  toward  ever  higher  frequencies,  | 
you  can't  afford  to  ignore  the  effect  of  residual  gas  <»n  I 
the  low  capacitance  demanded  in  tubes.  And  with  the  t 
small  si/e  of  today's  tubes,  you  can't  use  much  getter  I 
to  "clean  up"  residual  gas,  because  the  metallic  film  ^ 
deposited  can  result  in  serious  inter-element  leakage,  j 

V'MF-^  Hxhaust  Units  quickly  take  pressure  down 
to  0.1  micron  Hg  before  the  getter  flash,  as  compared 
with  the  10-  to  UKl-mitron  pressures  to  which  older 
equipment  limits  you.  They  tome  equipped  with  water- 
cooled  fHirts  that  fit  any  standard  tubulation  or  can  I'C 
fitted  with  ports  of  your  own  design.  Two  a-c  solenoid 
valves  (or  three  if  rci|uireil  by  the  design  of  your 
rotary  exhaust  machine)  isolate  the  diffusion  pump 
during  roughing. 

The  VMH-5  is  just  one  of  a  series  of  high  vacuum 
pumps  designed  by  DPi  for  the  specific  conditions  of 
the  electronics  industry  I  hey  are  made  in  a  wide  range 
of  pumping  speeds. 

hefore  you  go  ahead  with  the  design  and  production 
of  a  tube  exhaust  system,  call  on  DPi.  There  s  no 
obligation,  of  course,  and  chances  are  that  DPi  can 
help  build  better  reliability  into  your  product  at  less  cost. 


VACUUM  EQUIPMENT  DEPARTMENT 

DISTILLATION  PRODUCTS 

727  RIDGE  ROAD  WEST,  ROCHESTER  3,  N.  Y. 


Division  oi  Eastmon  Kodak  Company 
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NfW  lOOKS 


PRESTO  . .  moHt  carefully 

made  recording  disca  in  the  world 


St6p  -preparing  the  aluminum  base 


Thf  munufacture  of  recording  ifiscs  is  one  of  the  most 
exacting  industrial  processes  known.  That's  why 
‘  I'KHSTO  . . .  makers  of  the  world’s  finest  recording  disc 

1..  insist  on  }x-rtection  from  the  iH'ginning.  They  know 
th.it  the  slightest  flaw  in  the  aluminum  h.ise  will  always 
show  up  as  an  imfreifect  disc.  Cons«‘<juently,  the  careful 
f  selection  and  prepaiation  of  every  aluminum  lilank  is 

{  I'kKsro's  fust  ntjuirement, 

-  Aluminum  ..  milled  to  exacting  sjiecifications... rolled 

f  to  absolute  umfoimity  of  thickness. ..die-cut  into  }>er- 

fi'Ct  circles.,  must  pass  rigid  insjHs'tion  before  it  is  used. 
Appi lived  aluminum  discs  are  then 
punched  .ind  the  buir  removed 
from  the  eilge  With  siiecial  sol¬ 
vents.  the  aluminum  surface  is 
cle.ined  and  ixihshed  to  shimmer¬ 
ing  snKMithiu'ss  ..the  }H-ifect  foun- 
d.ition  for  I'very  I’KKSTO  disc. 

The  next  timi-  you  buv  rr^'ording 
iliscs  . . .  liKik  for  the  I'KKSTi)  l.ilvl. 

It  IS  vour  assurance  of  the  most 
l  arefiillv  m;idi‘.  most  jH-rm.inent, 

In-st  jHTloiming  disc  anywhere. 


Tfw  ramotM  PffBSTO  ''Cr««n  LmbrnF' 
wotM't  AnMf  r#cordrn4  ditc. 


New 

Mu  >  ng  Addrvtt 

500  HaikanhOtlt  New  Jtfvey 


Co'so  fo 

Wo  ^  0s>«"*  1*<J. 

Dot**  <*  an  V) 

O. 

Th*  M  S'tnont  i  Son  Co.,  loc 
Wo'  O"  $•  oot 

Ik  N  r 


circuit  from  which  it  was  obtained. 
Thi.s  i.s  a  novel  approach  and  cer¬ 
tainly  worthy  of  the  engineer'.s  at¬ 
tention. 

Thi.s  is  an  excellent  IxKik  for  the 
engineer  who  has  had  considerable 
exjierience  with  the  cathtsie-ray 
o.si-illograph.  The  author  presup- 
po.ses  a  knowledge  of  o.scillography 
and  electron  phy.sics,  .so  that  the 
biHik  is  not  suitable  for  iH-ginners. 

Chapter  1  is  ilevoted  to  the  ha.sic 
theory  of  the  Lissajoii.s  figure  and 
it.s  geometric  derivation.  \'arious 
cases  are  discu.ssed  and  the  for¬ 
mulas  for  lietermining  pha.se  angle 
and  frequency  ratio  are  derived. 

Chapter  2  i.s  concerned  with 
straight-line  time  bases,  covering 
laith  sinusoidal  and  linear  time 
ba.ses.  The  same  mathematical 
treatment  i.s  accorded  to  every 
topic.  Chapter  3  covers  the  other 
tyjM*s  of  time  bases,  chiefly  circular 
and  spiral. 

Chapter  4  deals  with  Fourier  an¬ 
alysis  of  complex  waveforms,  with 
considerable  attention  given  to  the 
subject  of  beats.  Chapter  .')  dis- 
cus.ses  amplitude-modulated  waves, 
giving  a  careful  distinction  be¬ 
tween  miKlulated  waves  and  beats. 

This  book  may  be  summarized  as 
lieing  an  excellent  and  careful 
mathematical  text  for  the  engineer 
specializing  in  o.scillography.  It  is 
well  written,  and  judiciously  illus¬ 
trated  with  very  excellent  o.scillo- 
grams. — J.  H.  lillTKR.  Allt  n  /f.  Ihi 
Mont  Lnhorntorii  n,  nt 

IHvixion,  Clifton,  S'.  J. 


I  li«‘  |{<‘^onlill^  aiiil 
K«‘|ir4Hlii<-tioii  <tf  SiMiiiil 

IfV  OlJVKK  HkaO.  Hiortinl  If.  .S'diim 
iV  ('ll.,  Inc..  I  niliiiHiiiiiilin.  Intlinnn, 
Sti4  jHijicn,  $,').O0. 

This  is  a  Ixsik  written  more  from 
the  point  of  view  of  the  technician 
than  that  of  the  engineer.  It  begins 
with  a  brief  discussion  of  sound 
waves,  the  ear  and  music,  followed 
by  a  chapter  on  the  history  of 
acoustical  recording.  The  historical 
material,  although  incomplete,  is 
fa.'cinating  reading  for  anyone  in¬ 
terested  in  the  field  of  the  storage 
and  reproduction  of  music.  Basic 
methisis  of  recording  are  then  con¬ 
sidered  as  a  group,  with  subsequent 
individual  chapters  on  disk  and 
magnetic  recording.  .Microphones 
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TH«  SoMnd-l«v«l  Cal»brolor  wot 
dotignod  foe  wto  primortly  wHIi 
fH«  Shura  Srothart  Typa  9898 
mMTophooa  at  utad  on  iha  G-R 
Typa  759-8  Sound-laval  Matar. 
H  con  ba  utad  on  othar  microphonat 
tuch  at  fha  8ruth  8R3S  Sound  CaN 
Microphona  and  fha  Watfam 
Etadric  Typa  633*A  Dynomic 
Microphona. 


Thb  G-R  Type  759-A  anJ  -H  Sound- 
Level  Meters  have  built-in  calibrators 
for  their  electrical  circuits,  no  means  are 
readily  available,  however,  to  check  the 
condition  and  calibration  of  their  as¬ 
sociated  microphones. 

The  new  Type  1552-A  Sound-Level 
C'.alibrator  is  introduced  as  a  simple, 
convenient  and  accurate  method  for 
calibrating  both  the  microphone  and 
the  over  all  system  Essentially  it  con¬ 
sists  of  a  small,  stabilized  and  rugged 
loud-speaker  mounted  in  an  enclosure 
which  fits  over  the  microphone  in  the 
sound-level  meter  The  acoustic  coupl¬ 
ing  between  the  calibrator  and  the 
microphone  is  fixed  and  can  be  repeated 
accurately  Any  audio  oscillator  with  a 
harmonic  content  of  less  than 
supplying  2  volts  at  4<10  cycles,  can  be 
used  to  operate  the  calibrator.  A  VX)- 


ohm  potentiometer  is  required  as  an 
output  control  if  the  oscillator  is  not 
equipped  with  such  a  control.  An  ac¬ 
curate  vacuum-tube  voltmeter  is  needed 
to  measure  the  voltage  across  the 
calibrator. 

The  level  at  which  the  calibrator  is 
used  IS  such  that  its  operation  is  not 
affected  by  ordinary  background  noises. 
This  simple  device  is  an  ideal  means  not 
only  for  assuring  consistency  of  calibra¬ 
tion  and  locating  defectivemicrophones, 
but  also  for  inter-standardization  of 
several  sound  level  meters 

Tht  juJio  oscillator,  v-t  loltmtter  anJ 
potentiomettr  jhou  n  m  the  set-up  photograph 
are  standard  6-K  items.  If  you  need  these 
or  if  you  do  not  knou  about  the  complete 
line  of  G-R  noise  and  tibration  measurin/^ 
and  analyz.in/^  equipment  WRITE  FOR  THE 
"NOISE  PRIMER". 


TYPE  1552- A  Sound-L«v«l  Calibrator 


$45.00 


#>  GENERAL  RADIO  COMPANY 

90  West  St.,  New  York  6  920  S.  Michigan  Ave.,  Chicago  S  1000  N.  Seward 


,  Cambridge  39, 
Massachusetts 

St.,  Los  Angeles  18 


A  SIMPLE 

ACOUSTIC  CALIBRATOR 
for 

Your  Sound-Level  Meter 


i 


•  (>c«r»  arc  ihc  miKivaiinn  (dtic  in  »u«.h  unit*  highly  >cn>i- 

livc  iiitirumcnit,  fithinx  rcrit,  timers,  tuning  t]e\icct,  or  fcear 
rcilutcrt.  Ihc  tmooih  operation  and  often  the  suiic^t  of  thete 
unit*  depend*  on  the  quality  of  u*cd. 

•  (^ality-madc  near*  reflect  the  ability  and  experience  of  their 

maker.  In  turn,  they  alxo  reflect  the  reliability  of 
the  unit  in  which  they  arc  inttallcd. 

_  SIND  rOI  DUlllTIN 


^^"”ple...ifYout 

'  O-olity 

,  “"il  Co.( 


THOMAS  I  SKINNER  Steel  Products  Company 
1120  East  23rd  Street  •  Indianapolis,  Indiana 


9  Omr  I  mgmrermi  D^psrt- 
m^t  w*U  «u«ti  ym  m  sS* 
¥#s«f«  •/ 

pi$(k  gtSTx. 

umrmu  rU^  uftkmm$  •kUgm- 
tmm.  B  *  mytt  mir  m  $»km»t 

*Mr  prmt%  /er 


Nlw  SOCKS  (caiitiaaaS) 

itntl  Ioud.-<peak«r!i  are  treated,  and 
conxiderahle  material  on  pickup  de¬ 
vices  and  tone-arm.s  is  given. 

Although  perhaps  not  an  out- 
.■•tanding  contribution  to  the  litera¬ 
ture  of  electrical  sound  recording 
anil  reproduction  from  the  engi¬ 
neer’s  point  of  view,  the  hook  con¬ 
tains  much  useful  material  for  the 
technician  and  for  the  enthusiast 
who  is  interested  in  phonograph  re¬ 
cording  and  reproduction.  It  brings 
together  in  one  set  of  covers  infor¬ 
mation  which  until  now  has  largely 
been  scattered  through  back  issues 
of  jieriodicals  and  various  instruc¬ 
tion  manuals. 

The  opinions  or  assertions  con¬ 
tained  in  this  review  are  those  of 
the  reviewer,  and  are  not  to  be  con¬ 
strued  as  official  or  reflecting  the 
views  of  the  Department  of  the 
Navy.— Kmkrick  Toth.  Saval  He- 
Rtarch  laboratory.  Waifkinritoii, 
IK  C. 
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FuoimiU* 


Hv  Chaki.ks  K.  .loNf-  Mlirrifi  Hill 
Hooks,  Ine.,  Sew  i'>rk,  lylll,  42J 
)>ayrs.  $i!.00. 


\  ETW  steamship  catastrophes  in 
the  early  y€*ars  of  the  century  pro- 
\ided  a  stimulus  that  did  much  to 
advance  the  cau.se  of  wireless,  even 
though  the  average  person  never 
experienced  first-hand  contact  with 
the  science.  Facsimile  has  had  no 
such  favorable  opportunity.  In  an 
age  when  the  telephone  is  u.sed  in¬ 
creasingly  over  the  telegraph  and 
spot  news  over  the  radio  competes 
with  the  printed  word,  one  won¬ 
ders  what  chance  facsimile  has 
igainst  television  for  more  than  a 
few  special  use.s.  It  may  well  b*- 
th.it  I'ltrafax,  a  facsimile  system 
utilizing  television  techniques,  is 
the  trend.  Only  time  will  providi' 
the  answer. 

However  this  may  be,  anyone  in¬ 
terested  in  the  story  of  facsimile, 
how  it  works  and  what  the  commer- 
eial  equipment  is  like  will  find  much 
to  interest  him  in  this  book. 

It  describes  in  detail  eight  com¬ 
mercial  systems  with  many  details 
of  the  transmitting  apparatus,  re¬ 
ceiving  apparatus,  transmission  fa¬ 
cilities  and  synchronizing  means, 
and  even  includes  a  considerable 
itumher  of  pages  of  service  notes. 
Other  chapters  cover  the  applica¬ 
tion  i  f  facsimile  to  various  «er\  ices. 


BUY  HI6H-VDLTA6E  COMPONENTS 


that  give  you 

^  a  wide  range  of  ratings 
^  hermetic  sealing  for  long  life 


Illustrated  here  arc  typical  medium  and  lii,i;li 
voltaic  pulse  transtiirmers  manutactured  by  Cien 
cral  l  lcetric.  Rcctitiers,  reactors,  and  tilament  and 
plate  transformers  arc  also  available  in  a  cor- 
re'pondinttlv  wide  rani;c  of  sizes  Where  space  is 
at  a  premium  or  where  Ixtter  couplinn  is  desired 
,om|X)ncnts  tliat  arc  adiaecnt  in  a  eireiiit  can  i'e 
furnished  eombined  in  a  single  tank 

I  hesc  com|x>nents  arc  oil  tilled  a  construction 
that  IS  desirable  not  only  because  of  voltages  in¬ 
volved.  but  also  where  corona  is  a  problem  They 
are  hcrmetieallv  sealed  1  he\  have  sluiwn  excellent 


ability  to  w  ithstand  mechanical  shocks  and  to  oper¬ 
ate  continuously  lor  long  [xriods  in  w  idely  varying 
temixratures  and  atmospheric  conditions.  They 
arc  built  to  conform  to  applicable  parts  of  JAN 
s|xcihcations 

Your  inc)uiries  will  receive  prompt  .ittention 
.''nice  these  com|xments  are  usualK  tailored  to  in¬ 
dividual  jobs,  please  include  with  your  iiK|uirv  the 
functional  recjuireincnts  and  an\  phesical  limita¬ 
tions  Address  \our  letter  to  Section  42-528A, 
Iransformer  Sales  Division,  Cieiieral  I  lectric  (.o., 
Pittsfield,  Mass  Apparatus  Dt piirtinetit.  General 
ileitn.  (owpan^,  When". fa. !\  5,  .V  Y. 
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For  Police,  Commercial  and 
General  Mobile  Use 


Ctr  fttt  lOOtllT 


th<>  exiAtinir  aUndardH  and  broad- 
ra.ttintr. 

In  th»*  ftrxt  chapt»?r,  the  author 
jfiveH  a  brief  but  excellent  history 
of  the  art.  The  references  cited  are 
wholly  patent  numl>ers  rather  than 
technical  articles.  Of  course,  only 
a  Very  small  numlier  of  the  total 
patents  on  the  subject  are  cited, 
but  it  does  emphasize  the  author's 
story  of  the  important  inventions 
in  this  .Silence. 

Kadio  enjfineers  will  lie  disap- 
(lointed  in  not  findinir  much  mate¬ 
rial  on  bandwidth  rtspiirements  and 
compari.sons  with  such  other  com¬ 
munication  methisls  as  the  lele- 
tyiiewriter  and  television.  Also, 
little  is  included  on  the  economics 
of  facsimile  and  no  information  on 
the  numlier  of  transmitters  and  re¬ 
ceivers  in  u.se  at  the  present  time. 
Kxcept  in  Chapter  1,  there  are  no 
references.  The  IxKik  itself,  how¬ 
ever,  will  Im-  a  valuable  reference  as 
to  what  facsimile  was  like  in  1941>. 

The  text  is  jrenerously  provided 
with  piitures,  charts  and  circuit 
diairrams  ami  a  comprehensive 
iflossary.  \V.  C.  WiilTK.  (ienernl 
h'lirtric  Co.,  Schftnrtaify,  S.  V. 


THUMBNAIL  REVIEWS 


IH  |:a\  KI.K'TI!' «Mi'  N  AVIH.VTIi  >.\ai. 

All'S  I!. VO-.. I  l■ilm..rl  (ISIS),  i-i;  1.'.: 

fn-rii  t‘  s  <i**v*rnrn*-tit  I'rlnthiU 
« tftli  ♦  -hltiiftoii  I>  71  puK*  j*  r 
I  '.0  loran 

(•«  i«  Htitl  r;t<i.trl>«'.<c«>ii  >•>  wti-mt*, 

«tir* .  ii.-n  niiil#  r,  at'*!  ra<!ar  ^hll^ 

th*-  I'  «*Ma**t  ‘liianl 

r..  -itiwMir  liMiutrl*  »  on  the****- 

i«rtn  arr  HtlstiNorv  niUiirniifu 

*|H  «  for  rnartni-  ratiar,  lorun  arnl 

I  f  l-•|||t)•tllt  lit 


V  Ft»n  t;iiv:\TNKSs  ny 

o  \\ . l(iur\  M<  t;ra>» -Hill  HtMtk 

t’..  \»H  >»*rk.  I'.M'*.  14  00. 

>tn'rt  )>ioi{r<tpt)V  t*f  haiwanl  w*«ton, 
titi'.tl  inventor  Hn«t  «o  r<nin4l*r  of  thr  In- 
tniMK'tit  «'oti4»An\  lu-arlni;  hl^  iiani*-  I'm* 
!•«  |>la>'<‘(|  on  tin-  many  |Mrt>onally 

tUt  ii  |iat«  >tt  itifrinKeiMfiit  rtiltA. 

n."Nt|y  Hri*titi<)  tlie  turn  of  the  .•♦•ntnry. 
tiiat  are  tl.  ".Tltu'tl  in  f.«w('niatlt>»r  liiitiian* 
:rif»  fes-t  ail*  e«tot<  n  !•>  ih#»  author  ami  »  *>n' 

•  M'l*  >1  thiiw  Hm  lit  w.*'-  woiind 

in  i\<ry  I'Hite,  l»y  Inteii'**'  ai>i)h«atmn  unit 
Mn-  ih'Volioii  of  all  Id*'-  tlim-  ami  >tren»fth. 
to-  Won  Kinallv  he  wt-HMl  on  top.  itavitii; 
lMHt<n  -^mall  frv  ami  Ktaiit^  ahk*‘.  ami 

•  ».|i  tilt  \\  « -toM  hsU  ttfiial  ln--triinient 
‘  ■•loiAanv  the  iina's.w.illahle  leml*  r  in  H.h 

n. 


You  alwoyt  qol  ttronq  tiqnati  with 
Promos  codmium-plotod  or  itolnloM 
•tool  "whip  typo^  Antonoos.  Strong, 
sturdy  will  ttond  obuso.  Avolloblo 
in  Cootor-Loadod.  Soto  Loodod  ood 
plain  "Whip"  tiylot. 

All  typos  of  mountings  to  lit  ony  lob. 

S9nd  for  tpociol  Mobil* 
Anionnm  ■wllstin. 


FOR  RECORDING 

TELEMETERING  SIGNALS 

wg  (up  to  40  kc.) 


a* 

..rf. 


MASNITIC  TAPE  RECORDER 


<cmIi«w4) 
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$001  H*9hlOfi4  Avo. 


Nioforo  Foils,  N.  Y. 


MOTORS  IGEHERATOIIS 


jib  kijio  Ml  I*. 


ELECTRIC  INDICATOR  CO 


PREMAX  PRODUCTS 

DIVISION  CHISHOLM. RVDEK  CO.,  INC 


CLEVELAND 
COSMAIITE’  and  CLEVELITE 


LAMINATED  PHENOLIC  TUBES 
OUTSTANDING  AS  THE  STANDARD  FOR  QUALITY! 

COSMALITE  known  for  its  many  years  of  Top  Performance. 
CLEVELITE  for  its  ability  to  meet  unusuol  specifications. 

Available  in  diameters,  wall  thicknesses,  and  lengths  desired. 

These  CLEVELAND  TUBES  combine  .  .  .  High  Dielectric  Strength 
.  .  .  Low  Moisture  Absorption  .  .  .  Great  Mechanical  Strength  .  .  . 
Excellent  Machining  Properties  .  .  .  Low  Power  Factor  .  .  .  and  Good 
Dimensional  Stability. 

For  the  best  .  .  .  "Call  Cleveland."  Samples  on  request. 


^cleyelahdcontainer^R 


Ask  about 

CLEVELAND  TUBES 

in  various  typct  ond  specifications 
being  used  in  the  Electrical  Industry. 


NCW  Yoex  AJI(A  X  1  Mueenr.  6U  CtNTtAl  m/t,  lASt  OtANCC.  H  I. 
NCW  (MOIANO  I  S  ffTTICtrW  «  CO.  rAiMINCtON  tut 
WtST  HAtTroeO.  CONN 

CANADA  WM  T.  tAlieOI.  (ICHTH  UNI.  at  r(.  CMKVIlUL  ONTAtO 
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NIW  tOOKS 


nianu**  rtpt»  and  rt>«  tMnir  ('Xijitinfc  fdittoni* 


SHEET 

ROD 

WIRE 


AvaihU*  Of: 


ai:thok>  *;i  ii»k  kt'H  r!:Ki»AKiNo 
MANi:s<  KIIT  AND  H  A  N  D  H  N  O 
l’KOC»K  iTeimrt'd  and  I'tihliHhed  by  J*>hn 
WUt»y  A  Ino.  NVm  York.  19S0.  fa 

12  on  SiiKK*'**tlun)>  that  ulniulifv 
wrltli.K  and  handllnv  of  t*-<-hniral  r>4K>K 


INDfsTKIAI.  KM*:**TK«»\IC  Ct»Nri<MK 
Hy  W  !•  •-.Nkfll  M<*;raw-II«U 
I'o .  N*w  \41rk.  15*U».  S»*«*ond  t‘»itiori. 
pair*  •  II  00  U**M)>»'d  ti*  4*n\*'r  •  I.****-*! 

t  >'<  1*  •••iilT«d  or  rt-trulati!iK  xyMti  in«^.  rit'W 
<'<Mintiriic  <  ir<  iiiP*  and  nrw  inHtruin*-ntatioii 
am!  riintro)  Qn**«tiorih  h.i\»- 

!•«*•  II  ad4t*  d  aftt^r  ch.iptm*  an«l  liluotralio;. 

(  haht;**d  ov*»r  to  A.SA  »*>'ndHiN  f<»r  1.  .tinl  • 
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HN*;iNKKIllNt.i  M  \> 
TKIl  INl'KX  r*47  KNitronira  \W 

-Mrarrh  I’lih  <’«».  N*w  York.  l!*50,  33‘* 

11**  jn  Tlilrd  vtduni**  of  ll»  Ivio 
4  pr*-\ lidih  oi.t-H  I'iiS't'rt'd  1 925- 11(4.*) 
ir.noO  «-ntri*-a  and  I'.MH  with  7..'»0ft  en 
iru'al.  with  man>  more  iinhllcathina  In 
>t»  \«*<1  thW  turn'  and  with  potenta  and  de 
.■la*4s»tl»‘d  «!«K  iitn»*nfa  now  Inrluded  to  Kt\e 
a  total  *'V*'r  I**  ton*  tntries  for  the  two 
\*ar-  **iMmilati\e  crosn-index  is  in- 
.■liid«  <l.  •  os.  rliiir  alt  thr*  *-  voliiinr.** 


r»«t  of  the  world.  .Al»4>  Klvea  tliiM  tones. 
A  somewhat  similar  map  of  the  world* 
based  on  New  York  <*tty.  i«  iditatnahle 
from  r  H  Coast  and  Ceodetto  Survey  as 
Map  No  3042.  for  40  rents 


4)Im:UATH»N  and  CAUK  '‘F  cil; 
iM’DAK-SiALi:  INSTIUMKNTS  !U 

James  Sn«-n«'er  In'-triinient'*  l*iib  <'«> 
lhtt.*4tnirKn.  134‘J,  'JO  pUKrs.  $1.50  Tind- 
equipment  and  imaNMlures  for  taking;  m* 
ii  rn  ap;irt,  mrikliiK  reiKilrs  and  ae>enihlin^ 
.ik:aiii  are  deM'nbed  and  Illustrated,  with 
"t-Iiarate  trouble  charts  for  d^o  instru 
niefits  anil  a-c  Instruments.  Wattmeters 
frequents  meter!*.  tH»wer-factor  meter'* 
and  syn*  hio!«ro|»eH  are  also  rov*  r»  d 


VADi:  M  Puidished  b>  IV  II 

{iratis.  l«td  .  Antwi  rp  and  distritnjted  It 
.North  .Amerha  hy  Kdltors  aitd  Knifineerj- 
Lid..  Santa  Hartiara,  Calif.  New  Hth  edi 
tion.  19.'dh  &0H  patce".  13  20.  Compilatior 
•  •f  characteristics  of  over  ir».rt00  different 
types  of  tuties  in  use  throuRhout  the 
world  New  data  not  in  previous  editions 
wa.s  supplied  by  247  tube  manufacturers 
New  t>iM*s  listed  iiu  iinle  noniMles.  trans¬ 
ducers,  accelerortuders,  phani irons,  crys¬ 
tal  diinles  and  tran.sistors.  Miiltarv  type.« 
used  by  the  Itritl.ih,  American  .Australian. 
I  rench,  Uermai;  It.iltan.  Itu.Hsian  and 
Japanese  .irmed  forces  are  Includ'd 


I’KANSIKNT  PlCKKiMlM.VNCfc:  OK 

KM->'Tl:lC  puWKK  SYSTKMS.  Hv  Hein 
ItoM  HUdenherit.  4tor<lun  McKay.  Prof  of 
K  i; .  ilarvard  l.’niv.  M(*t«raw-Iiill  Hook 
I'o.  New  York,  Pj50.  S32  paRes.  $t2.0i> 
KiilarRed  edition  In  KnKn.''h  of  cla.ssi* 
Dermaii  text  dealinit  with  t*henomena  iti 
lumped  n«tworks  and  coverinR  the  reac¬ 
tion  of  i-le^irlc  circuits  anti  their  .v.sso- 
clatett  marhines  and  apparatus  to  anv 
nonst.«tlonar>  Inrtuente  Tra^elinR  wasis 
on  lines  with  «1tstrihutcd  parameter.'*  at* 
to  h.  treat*  d  in  a  s«paraie  Issik  i‘on 
inunitation  piohlein.'i  are  **x(  hid*-d  hot 
mat.N  of  the  •'olntioi;'-  Rtv*!-  t.in  t'e  ap 
tihiti  to  that  field 


GKfRAMIC 


COM^ANV 


FOIL 

TUBING 

EYELETS 

LEADS 

FABRICATED 

SHAPES 


KOVAR 


The  Ideal  Alloy 
for  Gloss  Sealing 


Mrtde  uiuit*r  conditions  that  approach  laboratory  precision 
methods,  KOVAR*  is  the  ideal  alloy  for  sealing  to  glass 
For  manufacturers  of  electron  tubes,  or  for  others  making 
pressure  oi  vacuum  tight  seals,  Kovar  provides  these 
definite  and  practical  advantages  over  other  sealing  alloys: 

•  KOVAH  t,  a.*awnvri  for  wiling  into  h<ii't  thrrmdl  (hock  resistant 
'jiass 

•  KOVAH  r>ermitf  strain  tree  seals  beoause  its  eipansitivitv  matches 
that  the  .jlass  over  the  entire  working  temperature  range 

•  KOVAH  IS  not  atta  cked  by  mercury 

•  Uniterm  I'orn position  r^ermits  duplication  ol  results 

•  Kasv  to  use 

4  Availat'le  in  a  wnle  variety  ol  standard  and  special  shapes 

Complete  information  is  available  on  shapes,  sizes  and  use 
of  Kovar  We  will  be  glad  to  give  you  specific  recommenda¬ 
tions  if  you  will  describe  your  propiosed  applications. 


KKKt-.<  TIVK  TKAi'HIM:  lly  Kr.-.l  • 
Morris  :i|.<iraw  Hill  lU«>k  Co,  Nr« 
Y<iTk.  H<4  uaR'-n,  patH*r*<*nV(ft tnl,  $  *>u 

.Marni.'il  f<*r  •'nirifi#*«'rinK  Ini'triK  torn, 
itiK  plannirur  and  "rffariiZHiion  of  Inntruc 
I  tion.  lh*itructi'V|i.-)i  aid's.  ('<»ndLictlriR  ch*\.'*!4«’n 
I  ffMlnK  unit  K'.^dlllR,  and  in«lrTict«>r  ««-If 
I  appraivil  and  nclflrnpr •  >\ rni**nt. 


A.N  INDKX  DK  NOM4.>4iK.\MS  t‘on.pil.d 
and  edit**')  l»)  L>.  p.  Adamx.  Puhh-*h*‘d 

i'llntly  hy  Th**  TtH’hnoloRv  Pr'  **^  and  .I'thri 
Wlivy  4t  SiuiN,  19&0,  174  paR**s.  $4  nn 
Ponipdatkm  of  appri>xlmHt>  ly  l.T<*u  ahuii- 
inrnl  duiKram  rcfETmcF*!!  in  all  fubD  of 
cnKtru-crinR  arul  sclencr.  of  which  211  tlcal 
with  electricity,  rltH-tronb'ti  and  rH*lio 


*Wo«hnghouM*  Tiad#  Maik  No  337962 


MANUr^TUfUNO 

Ka  ’ft*  I  * 


STUPAKOFF 


SYLVANIA^  ELECTRIC 


MM  TDKs.  mmm  ktuk  tms  (kcthmc  rmucrs  (iectimc  nsi  EaMmm.  FinoKscEm  um.  Fornfs  wi  thmc.  mm  onns.  iisn  mk.  PwnuMn  TiinBM  sn 
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TUIES  AT  WOtK 

(CMt*«M4  frMi  #  111) 


circuit,  and  is  temperature  com¬ 
pensated  for  best  characteristics  on 
all  channels.  The  hitrh-channel 
oscillator  coil.s  are  of  metallized  con¬ 
struction,  while  the  low-channel 
coils  are  r>f  conventional  wound 
construction  to  provide  uniform 
tem|)eratiire  stability. 

F'ine  tunintr  is  provided  by  a 
variable  dielectric  capacitor,  con¬ 
nected  directly  across  the  tank  cir¬ 
cuit.  The  two  stator  plates  are  con¬ 
st  ructeil  in  a  single  ritrid  moliled 
as.sembly  usintr  Mycalex  insulation. 
The  variable  dielectric  cam  is  made 
of  (rlass-base  melamine  for  low  loss 
and  temi>erature  stability.  This 
construction,  toKether  with  the 
ilirect  taiik  circuit  connei'tion  of  the 
plates,  which  results  in  wide  plate 
spacinjts,  minimizes  the  p<tssibility 
of  microphonics  and  als4>  minimizes 
o.scillator  chassis  current  paths 
which  mitfht  result  in  undesirable 
radiation. 

The  mixer  plate  circuit  contains 
a  tuned  low-pass  filter  section  for 
the  picture  i-f  output  and  a  hi^th-(i 
trap  providinK  sound  i-f  attenuation 
for  the  picture  output  as  well  as 
sound  i-f  output.  The  low-pa.ss  filter 
confiv'uration  minimizes  oscillator 
feedthrough  to  both  sound  and  pic¬ 
ture  i-f  Krids.  The  picture  converter 
i-f  coil,  while  desiizneil  to  provide 
output  nominally  at  22  me,  has 
sufficient  rantre  of  adjustment  to 
work  at  any  freipiency  in  that  vicin¬ 
ity  to  match  various  stajfjrer  tuned 
i-f  combinations.  The  train  of  the 
unit  from  the  antenna  to  the  first 
picture  i-f  ttrid  is  from  28  to  .t.i  db 
over  the  12  channels.  .Measurement 
of  the  (Kscillator  radiation,  in  terms 
of  o.scillator  voltage  prcnluced  across 
:$00  ohms  at  the  antenna  terminals, 
shows  less  than  .3,00u  microvolts  for 
the  low-band  channels,  an  averajre 
of  on  the  hijrh-band  channels 

with  a  maximum  of  lU.DOO  on  chan¬ 
nel  10. 


for  I  iiIh*- 


Thk  l.ATt^JT  in.sfrum»*nt  for  instan¬ 
taneous  visual  disjilay  of  electron 
tulH'  characteristics  has  been  de- 
velo|>eil  by  Milton  L.  Kuder  at  the 
National  Bureau  of  Standards.  The 
curve  jrenerator  plot.s  direi-tly  on  the 
screen  of  a  cathode-ray  tube  the 


You  get  better  service  from  Leach  Relays  because  thousands  of  types  of 
leUys  for  thousands  of  applications  have  been  proved-in-use  for  over  30  years. 

Leach  Relays  are  designed  with  an  exceptiorully  high  factor  of  safety 
for  *xtr4  dep^dability.  Simplicity  of  designs  makes  installation  quick,  easy 
and  inexpensive.  Get  all  the  facts  and  make  your  own  comparisons.  LeacH 
Relays’  outstanding  performance,  reliability,  sturdiness  and  economy  have 
been  pfottJ  in  use. 


Highest  standards  of  engineering,  materials  and  workmanship  assure  long, 
safe,  eAcient,  trouble-free  service. 


SOI  KTrit  CONTIOIS  THIOUOH  lETTd  RIlATS-CONTACr  ilACH 
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AaeA  RELAYS 

ARE  PERFORNIANCE  PROVED! 


HerlifitT^  are 
tliotcn  actual  size 


Keyed  to  the  requirements  of  modern  electronic  circuits 


A  complete  tabulation  of 
all  SELETRON  miniatures 
is  avoilable.  For  your 
copy,  write  Dept.  ES-30. 


('halk  up  aiiotiuT  fur  Ski.kikun!  H**re  is 
8jl,  4‘sp<-«‘ially  *lesiral>le  f«»r 
iii*-\p«‘risiv«‘  r«Tor<l  players  aiul  similar  applieations 
...  a  m‘\s  aiul  >.iiuilh'r  (m  mil  ret-tifier  ssitli 
particularly  low  resj-r^e  leakage.  Iiiiilt 
to  the  following  spet-iticatioiis;  Input  1.30  V  rms; 
-Max.  Peak  Inverse  \  olta^e  380  V;  Max.  !).(].  Output 
(airr«‘nt  6.3  M\;  Plate  Size  11/16"  stpiare; 
Stack  Tlii<’kness  0/16".  .  .  Ami  (lon't  htrj'et  the 
1.30  Volt.  20  mil  “Mite"— No.  8YI. 
designed  especially  for  power  and  bias 
supply  in  Radio  and  Television! 


SELETRON  DIVISION 

K  \l»IO  KI^C  i:i»TOK  C  O.MPAW.Inc. 

Sine*  If22  im  9»4  titcffmict 

Sales  Department:  251  West  19th  St.,  New  York  II,  N.  Y. 
Factory:  84  North  9th  St.,  Brooklyn  1 1,  N.  Y. 
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a  COMPUTE  LINE  of  CAA  APPROVED 
TOWER  LIGHTING  EQUIPMENT 


m  mi 


Designed  for  Dependability  . .  • 
Immediate  Delivery  • . . 


300  MM  CODE  BEACON,  Type  660.  Sturdily 
constructed,  completely  dependable.  To 
provide  steady,  uninterrupted  service  for 
many  years  of  exposure  to  rigorous 
weather  conditions,  metal  parts  are  made 
of  cast  aluminum  with  hardware  of  corro¬ 
sion  resistant  bronze.  Inseas  are  kept  out 
by  screens  placed  in  ventilating  openings. 


IIOtOtMIRI.  1fp»t  lOM  ana  1010.  Inirrlock- 
iriK  ring.  air-intuUinl  lighiing  trantformcri; 
pariKuijrly  ailjptrtl  ior  u«c  »i(h  iu»«n  that 
ilrvrlop  a  high  vuliagc  airmf  the  bate  io- 
tulalor 

•  inatiMINT  laaiat.  (or  <ode  hranmt  and  utv 
airuttion  lighit.  (Earned  in  ttiHk  in  tariciy  of 
tlanirni  \oltagr« 

tICNTiNO  fllTllt,  (or  UMT  *iih  iniutaicd  loia- 
*r«  itr'rloping  niodrrair  \oliagr«  aNivc  I  .MC. 
MiHlrIt  atailablc  unhoused  or  in  weatherproof 
Olerl  hooting. 


OUOMOUT  INOICaTOtt,  to  thowr  lamp  failure. 
rNOTOItICTOIC  (ONTOOl  iWIKHIt,  to  turn 
lower  lights  ON  and  Of  f. 
liatNIIt.  lor  (Otic  heatons. 


COMfllTI  TOWIO  lICNTINt  Kill,  including 
conduit,  wire,  and  all  littings  fur  timers  of 
an)  height. 


tlMCK  ITyga  041  a|  om4  DOUOU  (Tyga  44101 
OOtTtVCTION  llONTt  last  tu  sertuc,  rugaeif. 
r«lt,bl«  lo  repUie  hurncil  out  Urnpt.  luM 
l.N.«cn  <uic  thumb  Hrrw  and  open  the  two 
piete  lau  aluminum  houtina. 

H  ,<i,  tor  daii'ipriia  4W/ariei  er  Imikrr 


•C  1.1  approia/i  ratar  cmlf 

Hximret  ibemitUtt. 

.lM«<M/#a/  ii  mot 

imbittl  to  I  i  i  fftmimttom$ 
kmt  mo*e  thmm  mteti  sU  lotmi 
tfiuimtiomt. 


IIMSaitSIIII  lints  fit  l>  (■  Tf  •  tRKIIIS  •  llltCTIINU  INTEHHI  IllirHCRT 
IRKRRI  tlRIRS  IRI1S  *  TIKI  liSITIRI  (11111111  •  tlRSIlTIRt  (RtlRttllRt  StlTIClS 


WOlID  (  laiClIt  AMTINN*  IQUIPMINT  SPICIftlliTl 
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family  of  platp  currt-nl  versus  plate 
voltatre  curve.s  for  any  receivinfr 
tulse.  A  standard  rectanjrle  is  dis¬ 
played  alonjr  with  the  characteristic 
curves  to  provide  a  direct  .scale  for 
voltage  and  current  readings. 

The  plate  voltage  applied  to  the 
tulje  uniier  test  is  swept  continu¬ 
ously  from  zero  to  predetermineil 
{Misitive  values.  The  voltage  drop 
appearing  acro.ss  the  plate  load  re¬ 
sistance  is  then  a  measure  of  the 
iilate  current.  This  voltage  drop  is 
applied  to  the  vertical  dellecting 
plates  of  a  cathorle-ray  tula*  and  the 
plate  voltage  applied  to  the  hori¬ 
zontal  plates. 

The  combined  voltages  generate  a 
plate  current-plate  voltage  curve  on 
the  ert  .screen  for  the  entire  sweep 
interval.  The  sweep  seciuence  is 
re|H‘ated  automatically  for  .several 
values  of  grid  bias,  forming  the 
family  of  plate  characteristic 
curves.  A  series  of  bright  dots  ap- 
pi'aring  at  the  end  of  each  curve  in 
the  family  gives  a  u.seful  repre¬ 
sentation  of  the  load  line  of  the 
tube  for  the  operating  conditions 
.selected. 

A  visual  representation  of  plate 
current  plotted  against  grid  voltage 
is  al.so  provided.  In  this  ca.se.  the 
display  is  particularly  convenient 
since  grid  voltage  increments  are 
directly  defined  by  calibrated  verti¬ 
cal  bars  appi'aring  on  the  .screen;  a 
standard  current  reference  is  given 
by  a  horizontal  bar.  All  of  the 
possible  disjilays  are  produced  by 
the  curve  generator  without  over¬ 
loading  the  tulH‘  under  test.  Over¬ 
all  accuracy  of  voltage  and  current 
readings  from  the  tube  .screen  is 
within  plus  or  minus  five  percent. 

complete  family  of  c  urves  is  re¬ 
traced  sixty  times  a  .si-cond  and  the 
resulting  image  is  stationary  and 


Plate  characlerietict  of  a  6AC7  at 
shown  on  the  screen  of  a  cothode  ray 
tube 
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Itie  look  that  keeps  telephone  costs 


DOWN 


I  hrou^lt  hi>  miciuscojK-  this  Boll  met 
jllur^ist  (‘.\jmiiK*!i  j  hit  oi  iiiaterijl 
uhicli  IS  pnipised  for  IcU-phonc  use, 
I'nmi  what  he  sees  of  gram  staututv, 
he  gains  insight  into  performance  not 
provided  hv  spectrum  or  chemical  anal 
vsis.  I  le  learns  how  to  make  telephom- 
parts  stand  up  longer,  so  that  telephone 
costs  can  he  kept  as  low  as  fiossihle. 

t  he  items  which  come  under  scru 
tiny  ate  many  and  varied,  ranging 
from  manhole  covers  to  hair  thin  win's 
for  coils,  fnmi  linemen’s  vifetv  buckles 
to  the  previous  metal  on  relay  contacts. 

In  joints  and  connections-  soldered 
or  welded,  hra/ed  or  riveted  —  photo 
micrographs  n-veal  H.iws  which  would 
escape  ordinary  tests.  They  show  if  a 
hatch  of  stcvl  has  the  right  structure 
to  stand  up  in  service,  why  a  guv  win- 
let  go  in  a  high  wind  or  a  filament 
snapped  in  a  vacuum  tube;  how  to 
make  switchUiard  plugs  last  longer. 

In  their  e.xploration  of  microstiue 
lure,  Bell  l  elephone  I  almratories 
scientists  have  contributed  im|M>ttantlv 
to  the  metallographic  art.  Vou  eniov 
the  benefits  of  their  thoroughgoing 
testing  and  checking  in  the  value  and 
reliability  of  your  telephone  system, 
and  the  low  cost  of  its  service. 


^kotomicrogropk 
of  •Itito  cosf  JfOA 
wkick  ii  hord  and 
brittlo- 


iMomining  tpaciman  on  mafaltographic  micrpscop*  of  ball  Tolophono  Loboroforiat. 


IP  a  ^  f  'vr 


Som«  iron  fan- 
datad  mo//*o6/« 
6p  kaaf  froaf' 
monf.  SAo*»spofi 
of  noduloe 
carbon. 


BELL  TELEPHONE  LABORATORIES 


WORKING  CONTINUALLY  TO  KEEP  YOUR  TELE 
PHONE  SERVICE  BIG  IN  VALUE  AND  LOW  IN  COST 


call  on  Coto-Coil 

Call  on  Goto  Coil  if  the  coils  you  use  have 
failed  you,  or  if  your  requirements  ore  very 
exacting 

For  32  years,  COTO-COIL  windings  have  served 
with  distinction  above  and  below  ground  .  .  . 
on  the  sea  and  undersea  ...  in  the  air. 

They  are  wound  to  your  specifications  but  em¬ 
ploy  special  techniques  to  meet  extremes  of 
heat  and  cold,  moisture  and  vibration.  What¬ 
ever  your  requirements,  we  con  meet  them  You 
will  be  pleased  with  price,  quality,  delivery  and 
performance. 

BOBBINS 

ACETATE  INTERLEAVE  (Coalesced) 
PAPER  INTERLEAVE 
COTTON  INTERWEAVE 
TAPED  FORM  WOUND 
UNIVERSAL  SINGLE  or 
MULTI-PIE  CROSS  WOUND 


TUSIS  AT  wotx  (CMIWM4' 

free  from  flicker.  Characteristic 
curves  may  be  quickly  obtained  in 
permanent  form  by  photographing 
the  screen  image. 

All  driving  signals  are  produced 
by  a  single  oscillator.  Voltage  ex¬ 
cursions  for  the  tube  under  test  are 
obtained  from  the  oscillator  in  the 
form  of  a  rising  sawtooth  wave 
whose  magnitude  is  controlled  with¬ 
out  any  oscillator  loading  effect.  A 
cathode  follower  isolates  the  power 
supply  for  the  tube  under  test  from 
the  rest  of  the  generator  circuit, 
so  that  only  the  plate  current  of  the 
tested  tul>e  is  plotted  on  the  oscil¬ 
loscope. 

Stfp  Counter 

When  the  sawtooth  plate  sweep 
signal  is  moat  negative,  the  ma.ster 
oficillator  sends  a  pul.se  into  a  pulse 
former.  Pulses  from  the  pul.se 
I  former  then  operate  a  step  counter 
to  provide  a  lixcnl  bias  voltage  for 
the  grid  of  the  tube  under  test, 
successively  liecoming  more  jiosi- 
tive.  Each  time  the  plate  voltage  is 
driven  negative  the  grid  bias 
voltage  rises  to  a  new  level.  These 
stepwise  increasing  bias  voltages 
are  fed  through  a  video  divider 
which  reduces  their  amplitude  to 
the  desired  level. 

From  the  divider,  the  stepped 
voltages  go  through  a  cathode  fol¬ 
lower  to  the  test  grid.  A  special 
control  acting  on  a  clipper  circuit 
allows  manual  selection  of  a  definite 
calibrated  voltage  for  the  highest 
positive  grid  step. 

.  special  linearizing  circuit  pro- 
,  vides  for  uniform  increments  in 
:  the  step  .sequence  of  grid  voltages, 
each  oscillator  pulse,  through  an  in¬ 
verse  feedback  arrangement,  trans¬ 
ferring  a  fixed  charge  into  a  large 
capacitor.  The  feedback  can  be 
controlled  manually  to  provide  any 
size  grid  voltage  increment.  The 
number  of  steps  is  controlled  indi¬ 
rectly  by  the  output  of  a  step 
counter,  arresting  the  entire  pro¬ 
cess  after  a  predetermined  number 
of  steps. 

Two  circuits  have  been  included 
which  are  not  vitally  necessary  but 
which  add  to  convenience  and  re¬ 
liability.  One  is  a  servo-sweep  cir¬ 
cuit  whose  timing  is  controlled 
through  the  frame  synchronizing 
switch.  This  circuit  is  especially 
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,'eecom  am  j  roare-ss 

It’s  no  stretch  of  the  imagination,  rather,  robust  realism  to  call  our  past  half 
centurj'  a  Miracle  —  U.  S.  A. 

America  has  set  an  amazing  record  of  progress  in  SO  years  — but  a  moment  in 
the  histor>'  of  civilization.  A  record  unequalled  by  any  other  political  or  economic 
system. 

Merely  hy  broad  brush  strokes,  we  can  all  visualize  this  miracle.  Remember  the 
ciy  stal  set,  the  hand-cranked  car,  the  biplane?  A  far  cry  from  our  FM  radio,  tele¬ 
vision,  hydro-matic  drive  and  supersonic  planes. 

.^nd  here’s  another  phase  of  the  miracle  that  went  hand-in-hand  with  these  and 
the  myriad  of  intertwined  technological  advances  — ranging  from  the  radio  telephone 
and  Bakelite  to  the  X-ray  tube  and  teletype  .  .  .  and  to  atomic  energy  and  its  un¬ 
told  potentialities. 


if 

* 


Since  1900  we  have  increased  our  supply  of  machine  power  4!/j  times. 

Since  1900  we  have  more  than  doubled  the  output  each  of  us  produces  for 
every  hour  we  work. 

^  Since  1900  we  have  increased  our  annual  income  from  less  than  $2400  per 
household  to  about  $4000  (in  dollars  of  the  same  purchasing  power),  yet  .  .  . 

^  Since  1900  we  have  cut  18  hours  from  our  average  work  week— equivalent  to 
two  present  average  workdays. 

How  did  we  do  it?  The  basic  cause  for  this  composite  miracle  has  been  the 
release  of  human  energy  through  P'REEDO.M,  COMPETITION  and  OPPORTU- 
NI I Y.  .'Xnd  one  of  the  most  important  results  is  the  fact  that  more  people  are  able 
to  enjoy  the  products  of  this  free  energy  than  in  any  other  system  the  world  has 
ever  known. 

THIS  IS  THE  MIR.XCLE  OF  AMERICA  .  .  .  it’s  only  beginning  to  unfold. 

Published  in  the  public  interest  by: 
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useful  for  vjewintT  the  step-function 
sijmal  at  the  Rrid  of  the  tube  under 
test.  Another  circuit,  usinjr  four 
tubes,  identifies  the  curves  which 
have  isjsitive  values  <if  jfrid  bias  by 
means  of  a  small  markinft  pip 
superimposed  on  the  positive  jrrid 
lines. 


(Irvsluls 

By  P.  ()-  Farnham 

iirrra/t  Kaiint  t'urp 
liiMjHtttH,  .N  J 
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.MAiNTKNANt’E  and  repair  of  mili¬ 
tary  aircraft  radio  communications 
«‘«liiipment  in  larxe  quantities  has 
evolveil  a  means  of  checkinjf  crys¬ 
tals  with  a  fundamental  frequency 
in  the  rey'ion  In'tween  6  and  IH  me 
are  considered.  The  equipment,  the 
frequencies  and  the  procedures  can 
be  miMlified  slijrhtly  to  include  many 
other  applications. 

The  equipment  is  arranged  as 
shown  in  Fijr.  1.  Outputs  at  10,  100 
of  l,0<H)-kc  intervals  can  lie  selected 
at  will  from  the  substandard  of  fre¬ 
quency.  Kach  of  the  receivers  is 
equipped  with  a  beat-freipiency 
oscillator  that  can  be  turned  otf  if 
the  re<-eiver  is  used  as  a  detector  for 
U'ats  from  two  other  siymal  sources. 

Direct  frequency  calibration  is 
provided  on  the  tunintr  dials  of  the 
receivers  and  the  two  tunable  o.scil- 
lators.  Headphones  and  an  output 
meter  are  used  to  indicate  l>eat-fre- 
qiiency  output  from  a  receiver. 

Before  makinir  measurements,  the 
1,000-kc  crystal  frequency  of  the 
substandard  (Tith  harmonicl  is 
chwkeil  airainst  the  5-mc  standard 
frequency  sitrnal  from  WWV  by 
feetlinir  lioth  these  siirnals  to  re¬ 
ceiver  1  tuned  to  5  me.  The  100-kc 
substandard  intervals  are  next 
checked  with  rweiver  2  in  the  beat- 
frequency  condition.  Beats  should 
la-  ob.served  only  at  each  l(M>-kc 
scale  line  of  the  receiver  dial. 

With  receiver  2  set  nearly  to  zero 
beat  on  an  even  100-kc  mark  ( ft>r 
example.  8  me  i  the  10-kc  intervals 
are  then  switched  on  in  the  sub¬ 
standard.  The  same  beat  frequency 
should  be  observed.  .\s  the  receiver 
is  tuned  slowly  towards  8.1  me.  it 
should  be  possible  to  count  ten 
tM>ats.  LeaviiiK'  the  receiver  near 
zero  iM-at  at  the  tenth  count,  the 
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FIG.  I  CompUlo  tAfup  of  r»c«iT«rt 
and  oACillator*  lor  crystal  callbroiton 


lUO-kc  interval  ii  a>rain  switched 
in  from  the  substandard.  The  beat 
frequency  tone  remains  the  same. 


Mraiurement  Mfthixi 


The  method  of  measurement  of 
crystal  o.scillator  frequency  can  be 
most  clearly  followed  with  a  numer¬ 
ical  example.  Receiver  2  is  u.sed  for 
crystal  frequencies  from  6  to  9  me, 
receiver  3  for  crystal  frequencies 
from  9  to  13  me.  Assume  that  the 
frequency  indicated  on  the  name¬ 
plate  of  the  crystal  is  7,361.1  kc, 
which  will  be  called  Usinjr  re¬ 
ceiver  2,  .set  the  6-13  me  oscillator 
accurately  to  the  substandard  10-kc 
harmonic  that  lies  somewhere  be¬ 
tween  10  and  20  kc  l)elow 

In  this  example,  the  oscillator  will 
be  .set  to  7,350  kc  and  this  frequency 
will  be  called  /,.  The  10-20-kc  os¬ 
cillator  is  then  turned  on  to  modu¬ 
late  the  7,350-kc  output  and  produce 
an  upper  sideband  output  adjustable 
from  7,360  to  7,370  kc. 

The  frequency  of  the  10-20-kc 
o.scillator  will  be  called  A/.  The 
value  of  f  is  adjusted  to  province 
zero-beat  in  the  receiver  output  be¬ 
tween  the  crystal  and  the  upper 
I  sideband  frequency  of  the  6-13  me 
o.scillator.  The  true  crystal  fre¬ 
quency  f  is  obtained  by  adding  t  ie 
values  of  f.  and  Af. 

The  output-meter  is  u.sed  as  a 
zero-beat  indicator  when  brinjrinp 
I  the  6-13  me  o.scillator  to  zero  beat 
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with  the  deaired  10-kc  harmonic  of 
the  substandard.  To  establish  the 
mo<lulation  fretjuency  A/  of  the 
lb-20-kc  oscillator  it  is  necessary  to 
beat  the  crystal  frequency  and  the 
modulated  output  of  the  G-lS-mc 
oscillator  together  in  receiver  2. 

The  10-20-kc  oscillator  is  tuned 
approximately  to  11.1  kc  (for  this 
case  the  value  of  Near  this 

setting  and  with  the  receiver  gain 
reduced  to  prevent  pickup  of  an  un- 
de.sired  sideband  output  (/.  -f  2  A/) 
a  relatively  clean  beat  output  tone 
of  low  frequency  should  be  obtained 
from  the  receiver.  This  signal  cor¬ 
responds  to  pickup  of  the  desired 
sideband  output  (/,  +  A/).  It  is 
distinguished  from  pickup  at  the 
undesired  sideband  by  being  free  of 
extra,  high-frequency  beat  com¬ 
ponents. 

The  receiver  should  be  tuned  to 
maximum  beat  output  and  then  the 
10-20-kc  oscillator  adjusted  for 
zero-beat  output  using  the  output 
meter.  If  this  reading  of  A/  should 
come  out  11,6.5  kc.  this  value  will 
then  be  added  to  7,350  (/,)  giving 
an  actual  crystal  fre<iuency  f  of 
7,361.65  kc.  The  error  (/-/,)  based 
upon  the  value  stamped  on  the 
crystal  holder  will  then  be  -I-  0.55 
kc  or  the  percentage  error  will  be 
-  0.00748  percent. 

If  the  actual  crystal  frequency  / 
should  be  such  that  zero-beat  set¬ 
ting  of  the  10-20  kc  oscillator  lies 
off  its  tuning  range,  it  will  be  neces¬ 
sary  to  re-establish  the  setting  of 
the  6-13-mc  oscillator. 

Suppo.se  the  actual  crystal  fre¬ 
quency  f  had  been  7..359.3  kc  instead 
of  7,361  65  used  in  the  example.  It 
would  then  l)e  necessary  to  tune  the 
10-20-kc  oscillator  to  a  Af  value  of 
0.3  kc. 

Since  this  value  is  not  at¬ 
tainable,  /,  (the  6-13-mc  oscillator) 
must  he  reset  to  a  new  lower  value 
of  7,310  kc.  The  value  for  Af  will 
then  be  10.3  kc. 

Similarly,  if  the  actual  crystal 
frequency  were  much  higher  than 
its  nameplate  value,  it  would  then 
be  necessary  to  reset  the  6-13-mc 
oscillator  to  a  new  higher  value  of 
7,360  kc.  In  either  case,  the  actual 
fre(|uencv  of  the  crvstal  is  given  bv 
f  =  f.  Af. 

Receiver  4  is  used  as  a  detector 
for  Iwats  between  the  substandard 
10-kc  intervals  and  the  20th  har- 
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with  New  Rome  Svnthiiior  no.  901 


Newly  developed,  Rome  Synthinol  901  offers  electronic  equipment  and 
appliance  manuiactuiers  many  important  advantages.  Suitable  for  con¬ 
tinuous  operation  at  90°  C.,  it  affords  much  greater  resistance  to  heat 
deformation  than  conventional  80“  C.  thermoplastic  compounds  . . .  has 
higher  heat  aging  properties.  Due  to  the  absence  of  volatiles,  Rome 
Synthinol  901  is  ideal  for  coil  lead  applications,  with  baking  brittleness, 
shrinkage  and  cracking  reduced  to  a  minimum.  Improved  solderability 
of  wires  insulated  with  Rome  Synthinol  901  makes  assembly  work  easier 
. . .  more  economical.  t 

Rome  SynUunel  Ml  is  avallabls  in  a  wide  range  oi  colors  and  can  be  supplied  plaits 
or  with  coverings  oi  extruded  nylon  or  lacquered  braids  oi  glass,  rayon  and  cotton.  Under-' 
writers'  Laboratories  approved  lot  ratings  oi  300  and  600  volts. 

Regtilai  Rexne  Synthinol  approved  lot  80*  C.  operation,  is  likewise,  available  ior 
hook  up  and  appliance  wiring,  either  plain  or  with  braided  coverings  in  a  variety  oi  colov 
combinations. 

Rome  Hi-Temp  rubber  Insulated  appliance  wires  are  highly  resistant  to  heat  and 
moisture  and  ate  approved  ior  7S*  C.  operation. 

Whatever  your  electronic  wiring  requirements  may  be,  get  the  habit 
of  coming  to  Rome  for  them.  The  high  quality  of  Rome  hook-up  and 
appliance  wires  is  the  result  oi  sound  engineering,  combined  with 
mc^ern  manufacturing  facilities  in  the  hands  oi  experienced  wire 
makers . . .  you  can  depend  upon  it. 


Rome  manufactures  a  wide  variety  of  wires  and  cables 
for  electronic  use  as  listed  below: 

•  Tcisvisien  Camera  Cable  •  Radio  Frequency  Transmission  Line 

e  Microphone  Cables  •  Supervisory  Control  Wires 


•  Inlercommunication  Cables 

•  Specification  JAN-C-76 
Types  SRIR,  SRHV  ond  WL 

mammrnmir  COSTS  LESS 


•  Flexible  Cords 

•  Specification  MIL-C-91 5 
Types  SRI  and  SRIB 

TO  BUY  THE  BEST 


ROME  CABLE 
CORPORATION 
Dept.  E7,  Rome,  N.  Y. 

Please  send  me  your 
Radio  and  Appliance 
Wiring  Bulletin 
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Company 

I  Address  . 
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•  Now  '4SS’  Mkropliowo  ProvMoo  VHrw* 
Whlo^wfo,  Nifii  FMolity  lo«^M 

•  lloro  l*tto4,  Moro  Vorsotilo 

•  Stof t  Ulmi  aw4  IrowHi  llosH 

•  MivMoollY  loborotory  Calibrator 

Here,  /or  the  f\rtt  time,  you  have  a  jlim, 
Irim  microphone  with  all  the  advantages  of 
dytuimk  performance  and  utility!  Only  be¬ 
cause  of  the  ingenious  Acoustalloy  dia¬ 
phragm  and  other  E-V  developments  has  it 
become  a  reality'  Meets  the  highest  stand¬ 
ards  of  TV.  FM  and  AM. 

You  can  use  the  T\'  655  on  a  stand,  in 
the  hand,  or  on  a  bosim  ...or  you  can  easily 
conceal  it  in  studio  props.  So  additional 
closely -asuHiated  autiliary  equipment  is 
required!  Provides  effective  individual  or 
group  pick-up.  Reproduces  voice  and  music 
with  remarkable  accuracy. 

New  F  V  Blast  Filler  makes  the  655 
pop-proof .  Xcousticall> -treated,  strong 
wire  mesh  grille  head  stops  wind  and  breath 
blasts  I  liminates  wind  rumble  in  outdoor 
pick  up  tully  field  tested  and  proved! 
Ideal.  Uh>.  for  recording  and  high  quality 
sound  amplification. 

See  for  yourself  H’rite  todav  for  BuHetin 
So.  /56  and  full  informaliim  on  him  you 
can  try  this  amazing  nen  niit  rophone. 
Model  6SS  list  /'rue  .  $700 
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monic  of  the  IO-20-kc  oncillator 
when  it  i.s  de.sired  to  check  the  fre¬ 
quency  calibration  of  the  latter 
unit. 


riirriiiintor  I  lirrmtirsluln 

Bv  Albert  H.  Taylor 

Kad*o  Hnnch 
AUttutmaf  Cultjrodo 

Thkkmistokjs,  a  type  of  .semicon¬ 
ductor  with  larRe  but  .ntable  nega¬ 
tive  temperature  ciH'fficient,  are  now 
manufactured  in  numerous  types 
for  a  variety  of  iiurixi.ses.  Many  of 
them  are  inexpensive,  and  a  few 
tyjK-s  are  available  from  war  sur¬ 
plus  sources.  Because  of  the  sensi¬ 
tivity  and  quick'  respon.se  of  some 
thermistors,  they  are  particularly 
suitable  for  thermostat  and  remote 
thermometer  aiiplications. 

The  accompanying  two  circuits 
were  designed  for  simplicity  and 
low  cost,  and  are  used  to  control 
refrigerators.  They  could  easily  be 
adapted  to  other  thermostatic  ap¬ 
plications.  In  both,  the  thermistor 
is  excited  by  a-c  to  avoid  polariza¬ 
tion,  and  the  thermistor  di.ssi|>ation 
is  kept  low  enough  .so  that  with  the 
thermistor  in  air  there  is  no  notice¬ 
able  heating  error.  .Mime  excitation 
could  be  used  in  water.  The 
thermistor  used  is  in  each  case  a 
Western  Klectric  V-.514. 

The  simpler  circuit  of  Fig.  1  uses 
a  small  thyratron  with  a-c  aniKle 
supply  and  d-c  gritl  bias  iijioti  which 
the  a-c  signal  from  the  thermistor  is 
s  11  |>e  rim  posed.  The  tripiiing  temper¬ 
ature  is  adjusted  by  setting  the  grid 
bias  with  R  .  This  thermostat  holds 
the  temperature  of  a  domestic  re¬ 
frigerator  within  one  degree  at 
about  5 

In  this  apidication  the  sole  draw¬ 
back  is  radio  interference.  The 
interference  did  not  disturb  a  good 
communications  rcH'eiver  at  5  to  18 
me  iti  the  same  room,  but  it  is 
severe  on  a  broadcast  receiver. 
F'.nclosure  in  a  shielded  box  with  all 
leails  filtered  and  bypas.sed  to  a  givnl 
ground  would  Ik*  necessary  to 
eliminate  this  disturbance. 

The  circuit  of  F'ig.  2  employs  an 
a-c  bridge,  and  a-c  amplifier  stage, 
a  dilTerential  iletector,  and  a  sharp- 
I  cutotf  d-c  keying  amjilifier.  The 
1  briiige  is  excited  at  t>0  cycles  from 
I  the  same  transformer  winding 
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which  heat8  the  tubes,  and  the 
center  lejf  of  the  differential  de¬ 
tector  is  excited  from  the  60-cycIe 
line  throujrh  an  ordinary  plate-to- 
Rrid  interstate  transformer  used 
steppint  down. 

The  sensitivity  is  about  the  same 
as  that  of  the  thyratron  circuit  and 
no  radio  interference  has  been  ob¬ 
served.  The  trippint  temperature 
is  adjusted  by  varyint  the  bridge 
arm  adjacent  to  the  thermistor. 

hrsiyn  ConKulrrationii 

The  re.sistance  of  a  thermistor  at 
any  temperature  can  l)e  calculated 
by  the  equation  R  =  .-Ic'  '  where 
.4  and  H  are  constants  and  T  is  the 
temperature  in  dejrrees  Kelvin,  that 
is  to  say,  273  deKrees  plus  the 
temperature  in  desrrees  centijrrade. 
If  .4  and  H  are  jriven,  the  resistance 
can  be  calculated  for  any  tempera¬ 
ture  with  the  help  »>f  a  table  of  ex¬ 
ponential  functions  (such  as  that  in 
the  Smithsonian  I’hysical  Tables) 
or  the  lo;.'-lop  scale  on  certain  slide- 
rules. 

To  determine  the  constants  of  an 
unknown  thermistor  one  can  meas¬ 
ure  its  resistances  R  and  R,  at  two 
temperatures  T  and  T,  and  .solve 
for  .4  and  H  the  two  simultaneous 
equations  R  =  .4e*  and  R,  = 
.4e*  ' .  The  solution,  usiny  natural 
lops,  is 

.  T,  In  A'l  —  Tt  In  A’; 

“  7 ,  -  7  , 


T 1  7 1  . 


The  typ«'  <«f  thermistor  to  be  pre- 
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Manufacturers,  recognizing  that  components  of 
quality  insure  outstanding  product  performance,  look 
to  Haydon®  at  Torrington  for  timers  and  timing 
devices.  All  Haydon  timers  are  made  with  the  same 
precision  as  the  Haydon  motor  —  your  guarantee 
of  satisfactory  performance.  If  you  need  a  speciol 
design,  you'll  find  Haydon's  extensive  engineering 
and  development  facilities  without  equal  for  service 
and  results. 

A  few  examples  of  basic  Haydon  timing 

units  are  featured  below.  XAjP 

SERIES  8010  INTERVAL  TIMER  / 

WITH  BUZZER 

Compact,  low  cott  timor  for  volumo  production 
Wido  rongo  of  intorvaU.  AudibU  (buzior)  »ignot 
optionoi  Quick  brook,  lood  contoct  rotod  10A.  /r^ 

h  HP  250  VAC.  // 


SERIES  8006  INTERVAL  TIMER 

Dosignod  for  hoovy  duty,  this  unit  is  ovoiloblo 
in  quontitios  in  stondord  modois.  Wtdo  rongo  of 
intorvols.  HOID  footuro  optionoi.  Quick  brook. 
Totolly  onclosod.  Switch  rotod  28A,  1  HP  250  VAC. 


SERIES  5900  TIME  DELAY  RELAY 

For  uso  wkoro  positivo.  occuroto  timo  doloy  roloy 
if  imporotivo.  Automotic  rosot.  Fixod  modois  for 
volumo  production;  od|Uitoblo  modois  In  4  doloy 
rongos  for  gonorol  uso. 


AT  TORRINGTON 


SERIES  5700  ELAPSED  TIME 
INDICATOR 

Synchronous  timing  motors  with  cyclomotor  typo 
countors  for  motoring  olopsod  tlmo.  Kuggod 
modois  for  wido  rongo  of  timing,  rocording  oporo- 
tions;  in  sovorol  rogistors,  rosottoblo  or  non 
rosottoblo. 


For  cemploto  dosign  and  onginooring  spociAcofions,  wHto 
for  cotolog  riming  Motors  No.  322  —  Timors  No  323 
^  Clock  Movomonts  No  324.  Yours  without  obligotion. 


HAYDON  HAYDON  Manufacturing  Go.,  Inc. 


FIG.  1  Tht  thyratron  may  bo  o  2050. 
1665.  2051  or  2D2I 


HEADQUARTERS  FOR 

TIMING 


2431  ELM  STREET 


TORRINGTON,  CONNECTICUT 
6U66IOIA6Y  OF  GENERAL  TIME  CORFOIATION 
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ferred  dept'nds  upon  the  application 
and  the  operating  temperature.  The 
V-514  is  embedded  in  glas.n  for  im¬ 
mersion  in  liquids,  but  nevertheless 
follows  very  quickly  a  sudden 
change  in  temperature,  making  0.9 
of  its  total  resistance  change  in  one 
second.  It  is  intended  for  rapid, 
accurate  calorimetry  and  resistance 
thermometry  and  is  really  too  good 
for  a  refrigerator.  It  starts  the 
refrigerator  immediately  whenever 
the  door  is  ojiened. 

A  typical  V'-5I4  has  .4  e<jual  to 
0.»3*i4  and  B  e<|ual  to  .3,896  C.  At 
0  C  the  resistance  is  58,200  ohms; 
at  40  C  it  is  47,200  ohms,  A  .safe 
current  at  these  temin-ratures  is  100 
microamfieres,  which  means  that 
the  change  of  4  degrees  produces  a 
change  of  1.1  volts  across  the 
thermistor.  t)p«‘ration  at  higher 
or  lower  temi)eratures  would  re¬ 
quire  a  different  thermistor  or  a 
different  input  circuit  if  the  same 
sensitivity  is  to  be  maintained. 

If  a  V'-SH  were  to  lie  used  for 
controlling  a  crystal  oven  at  50  de¬ 
grees,  where  its  resistance  is  only 
about  6,000  ohms,  the  thermistor 
current  should  lie  increa.sed  to  main¬ 
tain  the  same  dissipation  as  b<*fore, 
and  a  step-up  transformer  should  be 
interposed  lietween  the  thermistor 
and  the  tube.  At  very  low  tempera¬ 
tures,  the  resistance  would  be  so 
high  that  there  would  be  trouble 
from  stray  capacitances  and  hum 
pickup. 

The  thyrafron  in  Fig.  1  is  biased 
far  enough  below  cutoff  so  that 
positive  half  cycles  of  the  thermis¬ 
tor  and  anode  voltages  do  not  fire 
it  at  temperatures  above  the  regu¬ 
lating  temperature.  When  the 
thermistor  resistance  increases 
with  falling  temperature,  the  tube 
fires  and  ojH'rates  the  relay  to  open 
the  motor  circuit,  which  must  be  on 
the  normally-clo.sed  relay  contacts. 

The  low  anode  voltage,  used  for 
■iimplicify  and  economy,  necessi¬ 
tates  several  precautions.  First,  a 
relay  with  comparatively  little  in¬ 
ductance  is  preferred  in  order  that 
transients  across  the  coil  shall  not 
snuff  the  tube  and  make  the  contacts 
chatter.  .4  24-volt,  d-c,  2.5d-ohm 
coil  in  a  relay  from  the  SrR-274-N’ 
■‘ipiipment  was  found  preferable  to 
.»  Il.Vvolt  coil. 

To  eliminate  chatter  it  was  also 
I  found  advantageous  to  connect  C, 


\  tMi  ran  iiiakr  rlmniirl  rhmiKi*  *■***(  rrrrplion  rrsulalHiti 
i»n  «ciur  1%  r<|ui|iiiiriil  mii  rfTiirllr**  nlit’ii  %oti 

r«>ii|»lr  ihr  luniiiK  kn<»l»*  l«»  ihrir  r«‘*|H*rti«r  rirniil  rtriiirnlD 
Mllll  ^.S.Uhilr 


I'hr  •haft*  %»iM  |»ro%i4lr  tlir  yu  m|uirr  anil  at  tli«- 

«amr  linir  **ill  rrm«»%r  alt  liiiMlMlitin*  «iit  llir  hiralHHi  <»f  lli«' 
ktinl**.  riir»*ll  |K'rtnit  to  |Mi«ition  thr  kn*»l»« 

on  tlir  to|i  of  llir  «»il  llir  unk*  «»r  rwn  in  a  minilr  l<»ra' 

Hhrrr^rr  nrrr*«ar%  t«»  a*%iirr  niaxttntini  r4»n\rnienrr. 


lakr  a«t%aiita|tr  nl  ih*-  rxtra  M'llang  fratiirra  S.S.^  Iiit«*  llrx- 
ililr  «hafl  r«»u|»liiig«  ran  gi«r  «oiir  M*t*.  i  lirrk  ihrir 
liililir*  I  «»r  <l<‘tMiU, 
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and  H,  to  the  thyratrun  shield  grid 
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FIG.  2 — ImproT*<l  circuit  um*  a  S.OOO- 
obm  raloy  that  raakai  at  16  ma  and 
brnaks  at  8  ma 


FOR  FURTHER  INFORMATION,  WRITE  FOR 
BULLETIN  2  GIG 


foch  recording  U  o  wnit,  fidly  hoyMd, 

wKkh  con  bo  intfontly  intortod  or  romoood.  iocordiof 
•lomont  contoint  h•9K••nf•n•fty  cotliod«>roy  tobo,  ond 
both  AC  ond  DC  omplifiort.  Control  ponol  it  locotod  on 
oottido  ond. 


INSTRUMENT  COMPANY. 

tits  to.  ClAtdON  tltllT'OINVIl  ta  COIOIAOO 


as  shown.  Thus,  when  the  thyra- 
tron  snuffs  and  the  relay  is  released 
to  start  the  motor,  the  extra  con¬ 
tacts  on  the  djidt  relay  operate  to 
throw  a  larire  netrative  surge  on  the 
shield  grid  thru  Cy.  This  blocks  the 
tube  until  the  switching  transients 
subside. 

Before  the  refrigerator  warms  up 
again,  the  extra  electrons  leak  off 
from  shield  grid  to  ground,  through 
/f „  leaving  C,  charged.  This  results 
in  a  positive  surge  being  applied  to 
the  shield  grid  when  the  thyratron 
tires  again  and  C,  is  discharged,  and 
tends  to  keep  the  tube  fired  until 
the  switching  transients  have  again 
subsided. 

To  prevent  damage  to  the  thyra¬ 
tron,  K,  limits  the  instantaneous 
peak  current  to  the  peak  rating  of 
the  tube  (1  ampere  for  20.'S0). 

Figure  2  is  a  crude  form  of 
direct-reading  a-c  bridge  and  de¬ 
tector  which  have  been  used  in  very 
preci.se  resistance  thermometry. 
The  balanced  bridge  eliminates  the 
constant  component  of  about  fi  volts 
which  was  present  in  Fig.  1,  and 
allows  an  amplifier  to  be  used. 

The  differential  detector  is  neces¬ 
sary  for  a  sen.se  indication  with  the 
bridge,  .so  as  to  distinguish  between 
unbalance  voltages  due  to  upward 
and  downward  variations  of 
temperature.  The  keying  tube 
should  be  a  type  having  high 
mutual  conductance  and  sharp  cut¬ 
off.  It  is  blocked  and  unblocked  by 
the  detector  output  in  accordance 
with  bridge  unbalance. 

The  controlled  device  can  be  fed 
through  either  the  normally-open  or 
normally-closed  relav  contacts  of 


llly^  A  ^ 


mm' 

m.  M 

f 

mvii 

mm 


NEW  HIGHS  IN  RESOLUTION  ore  obtained  by  this  new 
oscillograph  because  of  its  unusually  HIGH  FREQUENCY 
RESPONSE  and  HIGH  CHART  SPEED... designed  for  record¬ 
ing  fast  transients  and  continuous  phenomena. 

FREOUENCV  RESPONSE  0  to  200.000  cyckt  p«r  Mtend 
RiCORDS  wp  t«  1000  ft.  lofi9  ot  tpyydt  wp  to  400  inclMt  p«r  Mcynd 
RfCOROS  yp  !•  10  ft.  10^9  ot  tpoodt  yp  to  6000  iocliot  por  tocond 
WRITING  SRfEO  obovc  100,000  incKot  por  tocood 

Note  these  additional  unusual  features. 

•  SIX  ELEMENTS  with  convoniont  intorcKon9ooblo  loot  »t090t  lot 
7,  3,  Of  6  trocot  on  full  width  of  chort. 

•  INTERCHANGEABLE  RECORD  MAGAZINES  for  CONTINUOUS 
RECORDING  on  strip  chort,  oithor  6  inchot  or  SSmm  in  width  up  to  1000 
foot  in  longth,  DRUM  RECORDING  for  short,  high  spood  rocords,  ond 
stationary  CHART  for  vory  short  tronsionts. 

•  PRECISION  TIMING  EQUIPMENT,  tunin9  fork  controHod.  for 
l-millisocond  or  lO-milltsocond  timo  linos. 

•  Crystol-controllod  Z  AXIS  MODULATION  for  1/10  millisocond 
timo  marks. 

•  QUICK  CHANGE  TRANSMISSION  for  instontonoous  soloction  of  16 
rocord  spoods  ovor  o  rongo  of  130  to  1. 

•  AUTOMATIC  INTENSITY  CONTROL. 

•  CONTINUOUS  SWEEP  OSCILLATOR  whkh  pormits  vowing  os  woll 
Os  rocording. 

•  Stnglo  pulso  LINEAR  OSCILLATOR  for  rocording  tronsionts  on 
stotionory  film.  Tho  rocord  con  initioto  tho  tronsiont  to  bo  rocordod,  or  tho 
tronsiont  con  initioto  tho  rocord. 


LORD  Mountings  increase  the 


g  pleasure  of  millions  by 
prixecting  microphone  |H.-rform' 
ance.  I'nwanietl  sibratorv  liisturh* 


an«.es  are  presenceil  from  interfer' 
ing  wiih  the  faithful  reproducing 


qualities  built  into  these  instru' 


LORD  MANUFACTURING  COMPANY  •  ERIE,  PA 

Cc»fx>d»o«  Roil'fcoy  &  Power  Engineerffrg  Co«p  Ltd 


Form  Mountings  protect  the 
broadiast  fidelity  dynamic  micro¬ 
phones  made  by  Flectro -Voice, 
Inc.,  liuchanan,  Michigan.  .Mount¬ 
ings  are  arranged  in  tandem  to 
supply  maximum  lateral  stability — 
and  at  the  same  time  to  provide 
the  vertical  softness  necessary  for 
maximum  vibration  istdation. 

If  the  performance  t»f  your  procl- 
uct,  whether  large  or  small,  is 
affected  bv  exlertial  vibration  .  .  . 
or  if  its  vibrations  affect  perform- 
atue  of  other  instruments  and 
equipmetit  .  .  .  you  should  investi¬ 
gate  I  OKI)  N'lbrition  Control 
•Moutitings.  lor  assistance  in  se¬ 
lect  i  ti  g  a  ti  d  applying  LORD 
Moutititigs,  write  to  attention  of 
Product  and  ^ales  l:ngineering 
l>c  parttnetit. 
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the  relay  u.sed;  hut  it  wa.s  fuutuf 
preferable  to  feed  the  refrigerator 
motor  through  the  normally -cqieti 
contaet.s  and  to  connect  (’  to  one  set 
of  contacts  a.s  shown  t<»  hold  the 
relay  closed  after  making  until 
transients  subside. 

The  tulie  circuit  o|)erates  rather 
gradually  in  resiion.se  to  a  slow  drift 
of  temfs-rature,  so  that  the  nor¬ 
mally-closed  contacts  ofien  slowly 
and  arc  .severely  as  the  coil  is  grad¬ 
ually  energized  by  increasing  plate 
current.  The  normally-ojien  contacts, 
on  the  other  hand,  are  both  made 
and  broken  quickly  becau.se  of  the 
inherently  unstable  magnetic  e<iui- 
librium  of  a  typical  relay. 


The  heater  transformer  and  tulies 
and  wiring  have  capacitances  to 
ground  which  are  not  likely  to  Im* 
symmetrical.  An  unbalance  due  to 
this  cause  prinluces  an  out-of-phase 
component  which  dix's  not  show  in 
the  output  of  the  differential  de- 
tiH-tor,  but  which  may  overload  the 
amplifier.  To  balance  it,  ojam  the 
[irimary  (high  side)  of  T  and  con¬ 
nect  a  high-resistance  dn-  volt¬ 
meter  across  <  \  or  (’ .  .An  a-c  vtvm 
or  a  .sco|M'  may  lie  u.sed  across 
T,  primary  with  bba-king  capacitor. 

Balance  the  bridge,  with  the 
thermistor  in  its  ojierating  |M)sition 
at  operating  temiK'rature.  by  ad¬ 
justing  /i’,.  Connect  ('  of  the  ni-ces- 
sary  size  across  whichever  bridge 


fIG.  3  Circuit  tor  precis#  thermometer 
or  thermostat 


TutfS  AT  wOftK 
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TUICS  AT  WORK  (cootiawdl 

arm  may  re<iuire  it  for  perfect 
balance,  readjustinjr  K.  for  finer 
balance. 

To  balance  the  differential  de¬ 
tector,  remove  keyinjr  lul)e  1',  and 
connect  a  hi>fh-resistance  d-c  volt¬ 
meter  acros.-*  the  detector  output. 
With  the  bridtre  not  excited  or  with 
amplifier  tube  T,  out  of  the  .sia-ket, 
but  with  T  connected,  adju.st  R  f<»r 
zero  output. 

Tri»)de  rather  than  jH-ntiale  con- 
nwtion  of  the  keyinjr  tube  i.n 
preferable  to  avoid  exces.aive  .scrt^en 
current  at  zero  bia.<. 

SrHuitirity 

The  jten.sitivity  which  can  be 
utilized  in  a  more  elalM)rate  version 
of  FiR.  2,  shown  simplified  in  Fijf. 
3,  is  limited  only  by  .stability.  The 
thermistor  is  stable  enouRh  to  hold 
calibration  to  O.Ol  C-deRree  or 
l)etter  if  a  suitably  a^ed  unit  is 
cho.sen,  accordiiiR  to  one  of  the  enRi- 
neers  of  the  principal  manufacturer. 
Its  inherent  sensitivity  and  hiRher 
imiH'dance  Rives  it  an  advantaRe 
over  the  platinum  thermometer  and 
both  it  and  its  circuit  are  less  ex- 
jHuisive.  The  most  obvious  way  to 
increase  the  .sensitivity  of  a  resist¬ 
ance  thermometer  or  thermostat  is 
to  increase  the  amplification.  The 
balanced  d-c  amplifier  anil  differ¬ 
ential  milliameter  or  relay  indicated 
in  FiR.  .3  are  also  much  more  sensi¬ 
tive  than  the  tube  ojw'ratinR  near 
cutoff  as  shown  in  FiR.  2.  If  the 
sensitivity  is  to  In*  increased  very 
much,  the  bridRe  should  be  excited 
by  an  oscillator  at  about  .'>00  cycles 
throuRh  an  isolatiriR  transformer 
such  as  (Jeneral  Radio  type  oTX  or 
a  Leeds  &  Northrup  e<|uivalent.  The 
amplifier  is  desiRiied  for  that  fre- 
ipiency  only  but  not  sharply  tuned. 

For  thermometry  only,  without 
control  action,  the  null  method  is 
lH‘st.  calibratinR  the  bridRe  arms 
and  usinR  the  amplifier  solely  a.s  a 
bridRe  deti'ctor.  Headphones  could 
replace  the  differential  detector. 

The  author  once  constructed  a 
differential  thermometer  on  the 
princip'e  of  FiR.  3  which  read  to 
(t.oni  (leRree  ('  the  difference  in 
temperature  between  two  platinum 
thermometers.  It  is  believed  that 
this  project  would  have  been  easier 
with  thermistors  because  of  the 
Rreater  .sensitivity  and  the  lesser 
effect  of  lead  resistance. 


Sfttci^Ud 

JOHNSON 


JRTEIM  PNASIRG  EQIIPMENT 


Typic«l  ph«(in3  unit  m  JOHNSON 
CAbinct  Wc  c«n  m«tch  in  dcti^n  «nd 
liniih  Any  mAkc  of  tiAntmiltei  CAbinct 


Careful  attention  to  specifications 
is  an  outstanding  characteristic  of 
JOHNSON  Antenna  Phasing  Equip¬ 
ment.  It  is  made  possible  principally 
because  each  installation  is  individ¬ 
ually  designed.  There  are  no  "stand¬ 
ard  units"  which  must  be  adapted,  no 
need  of  compromises  with  good  engi¬ 
neering.  You  get  what  your  consultant 
specifies! 

Does  this  cost  a  lot?  Emphatically 
no!  Because  JOHNSON  manufactures 
nearly  every  component  in  an  adequate 
variety  of  ratings  and  types,  our  engi¬ 
neers  have  available  just  the  right  ma¬ 
terial  for  any  application.  The  cost  is 
no  more — frequently  it  is  lower  than 
less  flexible,  less  generously  rated 
equipment. 

The  same  appreciation  of  technical 
and  economic  requirements  is  evident 
in  other  related  JOHNSON  equipment 
such  as:  coaxial  line,  phase  sampling 
loops,  isolation  filters,  tower  lighting 
filters,  RF  contactors,  pressurized  ca¬ 
pacitors,  variable  inductors  and  open 
wire  line  supports. 

FOR  DETAILED  INFORMATION  ON  ANY 
OF  THESE  PRODUCTS  WRITE: 


WcAlhciprool  AfilcnnA 
coupling  unit  FcAtuxt  An  | 
interior  door  which  rcmAini  \ 
closed  duiin^  Ad|uslmenls 


Penel  mounted  couplin9 
network  sAvet  money  where 
A  tuning  house  IS  used. 
Every  mA|Or  component  but 
the  meter  is  JOHNSON 
built 


1>KI’KM>  ON  I.KWIS  Sl'MING  KN(;iNKFRS 
t<»  kff|>  aliM-.tsl  <if  tilt*  latfil  <lel«'vopnH‘nt.s  in  l(*le- 
vi»ion  roil  and  a|t|>li<'ati<in.  New  and  im- 

pro\)'d  t\pi->.  int'liid itig  d<iuld<*  coils  ^\itll  four 
lca<ls,  unit-  itli  coils  ccnicntcd  to  c»*ra!nic  resistors 
and  other  choke,  c  oiitact.  Iiand-tiniin^  and  ciiannel 
raiiis  sin  h  as  shown  al>o\e  aie  iMun"  tnass-produced 
li\  I  ewis  foi  leailinj;  TV  nianiifacturers. 

r.ike  ad\anta”e  «if  the  up-to-tlie-niinut(‘  know¬ 
how,  e\peri<  ii«e  and  facilities  of  l.ewis  t(t  help 
desijiM  ,iiid  piodiice  tele\ision  coils  to  your  sjM'ci- 
ficatioiis.  ^  oil'll  appreciate  the  elliciency.  prompt 
<leli\er\  and  r'coiiomy  in  which  l.ewis  will  satisfy 
your  ih'iiiands. 

There  is  a  l  ewis  Kiigineer  near  you  who  will 
welcome  the  op|iortunity  to  check  >uur  reipiire- 
incuts  and  <piote  deli\ery  and  price.  Call  or  write 
Us  toilay  without  ol>lii;ation. 


LEWIS  SPRING  &  MANUFACTURING  COMPANY 

2656  West  North  Avenue,  Chicago  47,  Illinois 

PSPRINOS 

1M  NMIU  UONt  tPaiNOS  AMD  WIRieOtMS  Of  IVIOT  TVM  AND  lAAnilAi 


THf  ILICTROH  ART 
(CMtiawe  >r*a>  »  1221 


FIG.  2  S«ri*t-pataU*l  Irandonnai  in 
•^uivolanl'T  form  !•  shown  In  (At.  In- 
ducUso  coupling  (B>  rausi  bo  usod  In 
balanced  to-unboloncod  Iranslormors 


form  of  a  half-section  constant-k 
iiand-iiass  hlter  plus  an  ideal  trans¬ 
former.  The  bandwidth  A/,  be¬ 
tween  cutotf  frequencies  /,  and  /, 
of  the  conslant-k  filter  becomes  the 
bandw  idth  between  one-db  points  on 
the  correspondiiiR  transformer.  I.,et 
f,  be  the  Keometric  mid-frtsiuency. 
We  then  have 

ft  —  /i  “  A.r,  ^  ‘2w  (1) 

\'/7, -/.=  <*,  .  lie  (2) 

The  de.sitm  formulas  for  a  ma.xi- 
mally-flat  transformer  of  the  form 


shown  in  Fij?.  1  may  be  expressed  in 
terms  of  A'o„  i..»,  the  generator  (or 

load)  resistance  R,  and  the 
lor  output)  capacitance  C.. 

input 

Cl  •• 

(3) 

-  [1  -1-  (A«, 'us,)»!/(,/A.., 

(4) 

fft  -  1  'AwC, 

(5) 

L,  -  t/w,H’, 

(6) 

,  ,  Au!,  Um 

k  ^  .if  \  . 

\  1  (Ati!,  i, 

The  amplitude  response  of  this 
transformer  is  ireometrically  sym¬ 
metrical  about  with  a  loss  curve 
K'iven  by  ;>  —  1  -  Aio,)‘ 

where  Aid  is  the  bandwidth  between 
any  two  points  of  equal  loss.  In 
Fii;.  !(’  lo.ss  curves  are  plotted 
against  normalized  frequency  for 
three  values  of  the  ratio  Au>,/u>,  = 

■  t,  -  f,)  \fTf~ 

Kwmpi.e:  a  matched  input 
transformer  is  to  be  desiirned  to 
connect  a  coaxial  line  (R  —  50 
ohms)  to  the  first  tube  (a  6.\K5, 
r,  =  8.5  iqtf)  of  an  amplifier.  One- 
db  points  are  to  be  at  /,  =  80  me 
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FOR  IMPROVED 
PERFORMANCE 

Specify  the  NEW 

GENERM  CERAMKS 


EISLER  ENGINEERING  CO.,  inc 

751  SOUTH  13rh  ST.  •  NEWARK  3.  NEW  JERSEY 


Kenyon 


TRANSFORMER  CO..  Inc. 

840  BARRY  STREET  •  NEW  YORK  59,  N.  Y, 


SfllTiTI  YfUairiS.  7il(M  mdlAiR 
fdlMIKS  UMT  NT?  IOIA(TM(fl  (NIMKAI 
STMCWUI  mfdviom  MAfHITC  (OAIIAI  (A|ll 


F/Vs  Your 

T  Prodtiction  To  A 

KC  nVOn  *'T's" — high  quality,  uniform 
transformers,  are  your  best  bet  for  development, 
production  and  experimental  work.  For  over  20 
years,  the  KENYON  “K”  has  Ixen  a  sign  of  skill¬ 
ful  engineering,  progressive  design  and  sound 
construction. 

Now  —  reduce  inventory  problems,  improve 
deliveries,  maintain  your  quality  —  specify 
KENYON  “T’s,”  the  finest  transformer  line  for 
all  high  quality  equipment  applications. 


Suptrior  Pcrformnnce-FERRAMICS, 

the  nevk>  ferro  magnetic  materials  prO' 
duced  and  devrlofied  by  General  Ceram* 
ICS  and  Steatite  Corporation,  offer  many 
important  advantages  over  other  core 


Nen-Metollic  -  FERRAMICS  .r.  non- 
metallic  materials  possessing  permeabtli* 
ties  of  IS  to  J500  and  volume  resisttvities 
of  10)  to  10^  ohm  centimeters.  Specific 
gravity  is  between  4  and  S.  Therefore, 
FERRAMICS  are  displacing  other  core 
materials  where  greater  circuit  efficiency 
IS  re<)uired 


Uniform  Structuro  -  FERRAMICS  .r. 
Similar  to  ceramics  since  they  have  uni* 
form  structure  and  contain  no  organic 
compounds  Thus,  non-uniformity  of 
magn(*ic  properties  and  physical  decom¬ 
position.  common  failings  with  materials 
containing  organic  compounds,  are  ehm* 
mated 


Adpptobl#  —  FE.RRAMICS  are  suitable 
for  all  tspes  of  core  applications  and  can 
be  mass  produced  in  most  shapes  and 
sires  to  ckise  tolerance  For  complete  de¬ 
tails.  write  for  Bulletin  )  or  submit  speci¬ 
fications  for  recommendabons.  There  is 
no  obligation. 


New  Catalog  Edition!  Write  Today! 

I  Kin von 


new  modified  edition  tells  the  com¬ 
plete  story  about  specific  ratings  on  all  transform¬ 
ers.  Our  standard  line  saves  you  time  and  expense. 
.  Send  for  your  copy  of  our  ^ 

L  v\  latest  catalog  edition  nowf 


CERAMICS 


and  STEATITE  CORP, 

KEASBET  •  NEW  JERSEY 
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THI  ILICTtOM  AiT 


r  I OROIDAL  1 
^:()/MP()NENTSj 


PRECISION  TUNED  CIRCUITS 
FOR  YOUR  SELECTIVE  AMPLIFIER 


Hif{h  Q  prtcition  luncd  moouii 
cir(uiit,  aicuraicly  adiustcd  to  your 
tpcdficd  irequcmy.  Toroid  coil  and 
cjpjciior  arc  permanently  protected 
by  touKh  thermotetling  plauic.  Pig- 
tail  Icadt  and  lii(ht  weifthl  allow 
direct  or  terniinal  board  mounting. 


Toroid  coils,  transformors  and  discrim* 
tnators  in  a  Isrfs  rango  of  inductaacta, 
fro^Monctaa  and  powor  lavala.  Ptrmallof 
dual  coraa  Uncaaad.  mountad  in  har* 
maticallir  aoaltd  cana  or  coaltd  with 
ihcrmoaotting  plastic.  Cloao  tolaraacoa 
with  taps  at  anir  point.  Multipla  wind¬ 
ings.  Up  to  2  Htnrita  on  woddtng  ring 
sift.  L.arg«r  aista  to  SO  Htnrita. 


'  and  at  /,  =  120  me.  Th«  deiign 
formulae  give: 

Au,  -  2»  (1»  -  80)  10*  -  2  51  X  10* 
md/aec 

w.  -  2e  >120  X  no  X  10*  -  6.15  X  10* 
rad/  aec 

C,  -  13  27  mmI 
Lt  -  0  2325  Mb 
Rt  -  468  obtna 
L,  -0  311Mb 
k  -  0.378 

It  may  be  preferable  to  build  the 
I  T  (or  »)  equivalent  of  the  trans¬ 
former  as  shown  in  Fig.  2A.  Since 
M  =  k\'LL,  =  0.102  /ih  in  our 
e.xample,  L,  =  0.130  /ih  and  L.  = 
0.209  Mh.  It  is  obvious  that  certain 
designs  may  call  for  a  negative 
I  L.  or  /y.  and  so  cannot  be  built  in 
'  etjuivalent  T  (or  »)  form.  In  the 
I  case  of  balanced  line  inputs  a  con¬ 
struction  such  as  that  shown  in 
j  Fig.  2B  may  be  used. 

Kurliiilion  .Alarm  nitli 
0..»-Si“r«mrl  Respond* 

PllySE-TYPE  ionization  chamber  cir¬ 
cuits  for  radiation  detection  fail  to 
operate  if  the  radiation  intensity 
rises  high  enough  and  fast  enough. 
Direct-current  amplifiers  used  with 
ionization  chambers  have  shown 
either  a  high  pickup  sensitivity  for 
switching  transients,  or  a  slow  re¬ 
sponse  if  transients  were  eliminated 
by  bypassing. 

The  detector  shown  in  the  accom¬ 
panying  circuit  diagram  was  de¬ 
signed  with  the  following  require¬ 
ments  in  mind:  (1)  Activation  of 
alarm  circuit  within  0.5  second 
after  intensity  reached  predeter- 


(  OM  WrSU.i'l  jOS  ACCIiSSOKIliS 


mined  level,  (2)  freedom  from 
fal.se  alarm  such  as  might  be  caused 
by  circuit  failure,  instability  or 
pickup,  (3)  assurance  of  proper 


productioa  UcilitiM  for  pour  filtor 
r09uir«m«iitt.  Whtr«  •poet  it  criti- 
<tl.  mifiitturt  filttrt  with  wording 
ring  toroidt  tnd  tptcitl  ctptcitort. 
Supptitd  in  tttndtrd  uoitt.  or  dt- 
•igntd  to  pour  tpocificttioo.  A  Mta- 
itturt  htnd  pttt  filter  tad  corvo 
•rt  thown 


24V  0-C  ro  SAP' 
>  250a  0€v<i 


RAPID  PRODL’CTION  DELIVERY.  EngineennK  requirements  given 
tpeiul  oiirntKin.  >X‘ire.  phune  or  write  complete  speiifications. 


Sm  ElOCO  dOJ 


iO-rr  CONSECO  NO 
CaBlC 


'.200  V  0-C 
(4  300  -vOcT 
eATTE««CS) 


Ropid  rotponto  radiation  alarm  circuit 


HICKMAN  MILLS.  MISSOURI 
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A  Pnxiciiccd  SOLUTION  TO 
HIGH-SPEED  COUNTING  PROBLEMS 


operation  even  though  radiation 
levels  rise  well  above  alarm  level  in 
a  matter  of  miscroseconds,  and  (4) 
provision  for  remote  operation. 

The  circuit  comprises  a  battery- 
operated  photomultiplier  tube  and, 
one  stage  of  d-c  amplification  which 
provides  an  output  signal  of  the 
right  polarity  to  fire  the  relay-op¬ 
erating  thyratron.  The  signal  fed 
to  the  thyratron  grid  is  smoothed 
by  the  0.05-second  time  constant 
network.  An  anthracene  crystal  is 
employed  as  a  scintillator. 


Re/Jzeleu 


★  HIGH  SPEED  ...  up  to  .W.OOO 
counts  per  second;  resolves  in¬ 
dividual  pulses  separated  by  as 
little  as  S  microseconds! 

■k  DIRECT  READING... Decimal 
count  is  indicated  directly  by 
illuminated  numbers  on  front 
panel. 

★  RUGGED,  COMPACT  . . .  Com- 
|H>nents  mounted  in  sturdy  plastic 
moulding,  moisture  and  fungus - 
proofed;  enclosed  in  stamped  alum¬ 
inum  case  only  1-3/16”  wide  by 
'  Vh"  including 

tubes.) 

A  PLUG-IN  MOUNTING  with 

standard  octal  base. 


Experimental  Tette 

Tests  made  with  radiation  inten¬ 
sities  of  If  and  3  times  tripping  ! 
level  show  response  time  to  be  0.13 
and  0.03  .second  respectively.  Trip¬ 
ping  intensity  for  circuit  shown  is 
0.3  mr  per  second.  Using  a  1P21 
photomultiplier  in  place  of  the 
931A,  and  a  1-meg — 0.01-/if  grid- 
leak,  the  tripping  intensity  is  re¬ 
duced  to  0.03  mr  per  sec.  A  further 
improvement  in  sensitivity  could  be 
realized  by  providing  fixed  bias  to 
eliminate  background  signal  and  by 
using  a  larger  input  resistor  for  the 
6SJ7. 

According  to  the  authors  of  an 
article  describing  this  piece  of 
equipment  (R.  L.  Macklin  and  E.  R. 
Rohrer,  Rev.  Sei.  Inst.,  p  966,  Dec. 
1949),  the  anthracene  scintillator 
will  also  respond  to  fast  neutrons, 
but  the  intensity  required  is  rather 
beyond  that  available  with  small 
gamma  ray  from  neutron  sources. 
Thus  over-all  operation  checks  are 
periodically  made  with  a  small 
gamma-ray  source  to  ensure  that 
the  equipment  is  connected  and 
functioning  properly.  The  original 
paper  describes  work  performed  for 
the  AEC  by  Carbide  and  Carbon 
Chemicals  Corp.,  Oak  Ridge,  Tenn. 


TYPICAL  APPLICATIONS 


MODEL  410  INDUSTRIAL  COUNTER  uw»  S  Dci'i- 
n>al  T  cmniing  I'nin  plu>  T*-plaie  m«haniial 
rcgiMcr  . . .  hanille\  up  to  lli.lKH)  hhiiu*  per 
«C(ontl,  gi'cs  dime- reading  loial  up  lo 
l,o(Ml,U«Ml,INNI  i»unl«. 


MODEL  SOD  TIME  INHRVAL  METER  gives 
direct-reading  indication  of  elapved 
lime  in  unit*  of  (XWl  second;  uve*  4 
Decimal  Grunting  l!nit»  which  regicter 
cvclev  from  a  10  kc  cryvul-ctmtrolled 
vource  during  the  interval  to  he  mea- 
vured. 


Televinion  Picture 
Evaluation 

Evaluation  of  a  television  image, 
as  .seen  by  the  ultimate  viewer,  is  a 
subjective  rating  of  the  quality  of 
the  image.  It  is  desirable  that 
some  quantitative  means  for  evalu¬ 
ation  be  established,  and  that  as 
nearly  as  possible,  the  same  scale 
be  used  for  the  various  impair¬ 
ments. 

Two  technique.s  have  been  ox- 


model  1000  DECIMAL  SCALER  i*  a  com¬ 
plete  laboratory  invtrumeni  for  the  ac¬ 
curate  mcavurement  of  nuclear  radiatioo; 
uvev  L  Decimal  Oiunling  I 'nit*  and  mc- 
chaniial  regivler  — built  on  high  voltage 
power  supply  and  automatic  control  for 
predetermined  count. 


Write  Department  E  for  l.iterature.  Prices.  ■* 

f^enJieieM  SoieHtilio  Qo4n/pa4Uf 


SIXTH  Ml  NEVIN  AVENUE  •  RICHRAOND.  CALIFORNIA 
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plored  for  establijihintr  *uch  a  rat- 
injf  of  imatre  quality,  as  outlined 
by  1*.  Mertz.  in  a  paper  entitletl 
“Quality  Ratinfr  of  Television  Im- 
ajres”  pres«-nted  at  the  1950  IRE 
National  Convention.  The  first 
employs  the  time-honored  sy.stem 
of  presenting  an  observer  with 
pairs  of  picture.s  having  slightly 
different,  but  known  characteristics, 
and  asking  him  to  vote  his  prefer¬ 
ence  for  each  pair.  \  television 
picture  of  a  lantern  slide,  with  a 
wide  ranjre  of  controlled  cK'ho.  is 
pre.sented  side-by-side  with  an  opti¬ 
cal  projection  of  the  same  slide, 
with  varyinjr  and  controllable  de- 
trrtvs  of  focusinj.'.  Color  and  con¬ 
trast  comixmsation  are  provided 
by  a  tinted  projection  screen  and  a 
controllable  side  lijrht  on  the  pro¬ 
jection  screen.  Hy  this  system,  the 
impairirijf  effect  of  the  is  ho  is  com¬ 
pared  in  subjwtive  serimisness  to 
that  of  a  sharpness  degradation. 

Hy  analyzing;  the  vote  between 
off-focus  projections  and  television 
pictures,  it  is  possible  to  determine 
how  much  the  jjreference  amounts 
to  in  the  case  of  any  piven  pair. 
The  vote  analysis  consists  of  set- 
tinp  as  one  limen  the  difference  be¬ 
tween  two  pictures  where  7.5  per¬ 
cent  of  the  observers  prefer  the  one 
to  the  other.  The  vote  distribution 
is  found  to  follow  approximately 
the  normal  error  l:iw.  so  that  the 
difference  liecomes  two  limens 
where  the  preference  vote  is  about 
91.1  i»ercent.  and  three  limens  for 
97.8  percent.  The  imape  <iuality 
difference  U'tween  two  pictures  is 
nu'asunsl  by  the  number  of  liminal 
units  computed  fri>m  the  vote 
preference. 


SIGNAL  [9  * 

TAACII  KIT  "  '4 1 

.  .19*" 
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ELECTRONIC 
SWITCH  KIT 

‘345«  . 


,  IMPEDANCE 
.BRIDGE  KIT 


The  sec«md  system  consists  of 
presentinp  to  the  observ«‘r  a  picture 
airt*cted  by  differinp  and  controlled 
amounts  of  a  piven  impairment  in 
random  sequence.  The  ob.server  is 
asketl  to  rate  the  impairment  with 
any  t<ne  of  seven  classifications 
from  1  (not  i>erceptible,)  to  7  (not 
Usable).  The  echo  amplitudes  are 
then  plotted  apainst  the  seven  pos¬ 
sible  comments,  and  the  resultinp 
curve  represents  a  median.  From 
the  distribution  of  votes  around 
this  median,  it  is  also  possible  to 
set  up  a  system  of  limin.al  differ¬ 
ence  ratinps  for  the  pictures.  One 


^TELEVISION 
pGEN.  KIT... 


OSCILLOSCOPE^ 
KIT  1 
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SThIt  o«w  mABual 

•  jrou  th»  mnat  rnwiit  data 
«io  trlavtaliin  traaaiitdtrr«i. 
4*<)mmarrial  and  all 

pti4M«  of  f«oerai  tbaory  m 
tflf^laloQ  enfln^vtinf.  Co«»n 
lotc>rcarrk(Y  aound,  dual  focu*. 
r^rmaftium  orrital  dHactof'.. 
and  Mlanlura  powvr  ractiflar« 
Ana«m*a  tha  pr>bl#«u  of  thi> 
triaviaton  aarvii^amaa.  tacb- 
lUriaa  and  othara  .  .  .  glvaa 
MaiMlanls  aad  racula 
tioru  .  diacuaaaa  lataat 

da*.icn  fartnra  lo  KK  aarthici 
>>f  talafiaim  tratum  ttar.  ate 
By  C.  V.  Rabinir#.  Oaan. 
Aiaar.  Ta»««  Lafea.  of  Calif 
and  M  C  Walbrarht.  Faraiar 
V  P .  Amar.  Talav.  Laba  af 
Caltf  300  aaaaa.  M  M 


4T  tnflf  nnw  UMik  dlar  tia*^^ 
•  rtaanan  of  o>rcuit» 

•  r'h  w)<l««prna(l  application  In 
radar.  tal*nHW>n  p'U’**'  cnmrotini 
•  ati<4).  and  ccnaral  nlacirooic 
Shoai  hii«  to  combine 
rlrrultH  of  varlcua  tjpaa  to 
a>  hir%e  ona  ««r  a  numhar  of  opar 
at;rtn*i  TVaat*  p'-war  facflflaf*. 
f.lvr'i.  ff^ulatom  ampl  tuda 
mixluiatlon.  atr  By  B.  taaly. 
Prof  of  Claa  Cnt  .  Syraruaa  U 
aa|a«.  |A  00 
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^«taliota  in  <ofi- 

fO>n«  «  flwiing  madiwm  af 

warivalad  afOciaocy  clo«a  *e 
paripKary  of  tHa  taldar  at 
aia  painft.  It  parnifi  la- 
•tantonaaui  **waHina  '  and 
Awaiof  of  <erra<t  tamparo 
twra,  and  abv.eta«  dnr  and 
bipfi  raiutanca  iainti 
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SEE  THEM  10  DAYS  FREE 


SERVICING 


4  A  paarttra]  rulda  oa  tataruinp  laaial'.atiafi.  ad- 
juatmaat.  and  pr'<^uraa.  It  oovan 

typlral  eimuu  awl  ta  rare«««r  ^ 

aactiua*.  Uia  probicou  aad  a>iu 
Una*  of  antnana  iMallau<«.  as 
tamal  ti4>i»n.  atar'er- 
aacp.  weak  tlfoale  — 
avanthinc  tba  ^arvlca 
man  aaade  to  Kai>«  to 
dnaa  and  rn>a:r 
dnfMtlva  lai^l'tloa  ra- 
By  Naflar. 
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Questions  and  Answers  in 
TELEVISION 
ENGINEERING 


ELECTRON-TUBE 


CIRCUITS 


SUPttSPEEO  WHITE  Flash  Acitvotad  Roeift  Corpd  Soldof  camat  i» 
d'Parant  d>omatars  end  oKoys — YOU  CAN  SELECT  THE  SOlOEE  TO 
GIVE  MAXIMUM  EFFICIENCY  AT  THE  CORRECT  TEmPERATURE^FOR 
YOUR  iOR  ar — wa  <nok«  it  to  fit  youf  rpquiraasanfs 

Chech  (hese  Important  Feolures: 

#  Activptad  rosin  flu*  Insurae  maeiMwM  **waftinf'*  and  spraodinf 

#  No  dry  or  biph  rasittenca  iaints  Na  risk  of  catrasiaa 

it  fcanoMicol  Coos  fwrthar.  Ci*ae  mara  Iaints  pat  pawnd  of 
soldar. 

it  Fottar  Oparetert  sa>dar  mara  iaints. 
it  Cuts  down  roiocts 

Yk  Nan  byarescapic  tasidua  of  bifk  diaiPCtric  stranptli 
tk  No  wnptaosont  odor. 

Yk  Complata  cantinaaas  car#. 

Writ#  ra  our  U  S  tap«asantat>«a  fat  samplas 
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AGASTAT  TIME  DELAY  RELAY 


The  magnetic  circuit  of  an  ACIASTAT 
make!>  it  a  dependable,  ellicient  instrument. 
Time  delay  with  the  basic  type  1 
starts  when  the  coil  is  energized. 

(  jiaiog  jtiJ  information  on  ret/uesl. 

^  AMERICAN  GAS  ACCUMULATOR  COMPANY  | 

102^  NEWARK  AVENUE  •  ELIZABETH  1.  N  I.  I 
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specify 

'NOFLAME-COR 

the  TELEVISION  hookup  wire  ■ 


APPIOVIO  IT 
UNOilWIITilS 
LAIOIATORIIS  AT 


Frev«n  tEST,  and  ip«cifi*d  ragulorly,  by  looding  manufacturart 
of  tolovliien,  F-M,  quality  radio  and  all  oaacting  oloctrenic 
•qiiipmont.  For  maximwm  output  and  minimum  rojocti.  Availablo 
in  all  litoi,  lolid  and  itrandod.  Ovor  200  color  combinations. 


FIOOUCTION  ENCINEEtS:  Spocify  "NOFLAME-COR‘ 


for  absoluto  uniformity  of  diamotor,  pormitting 


cloan  stripping  of  insuiotion  without  damago 


to  tho  coppor  conductor 


NO  CONSTANT  RESETTING  OF  BLADES 


Not  being  on  estrudod  plostic, 
oiiminatei  tho  costly  "blobbing'*  of  j 
insulotions  undor  sotdoring  hoot  J 


*  Flame  Resistant  *  High  insulation  Resistance 

*  Heat  Resistant  •  Facilitates  Positive  Soldering 

•  High  Dielectric  •  Eosy  Stripping 

*  Abo  unoHected  by  the  heat  of  impregnation  — 
therefore,  ideol  for  coil  and  transformer  lends  j 

CnVlITI  Hit  IM  UlPliS  H  IIMUI 

''mod*  by  mnginmmrs  for  •ttginmmrt" 


liminal  unit  turns  out  to  be  about 
one  comment  number  spacing,  over 
the  center  portion  of  the  scale. 

The  first  system  is  somewhat 
more  complicated  to  set  up,  but  the 
results  obtained  are  more  absolute, 
since  only  a  comparison  is  involved, 
rather  than  evaluation  in  term.s  of 
wrords.  The  comparison  system  ha.s 
also  been  applied  to  the  comparison 
of  sharpness  as  a  quality  parameter 
of  the  picture  with  highlight  lumi¬ 
nance  and  contrast  ratio. 

.Multiplier  Phototube 
Improvements 

Photomultipliek  tubes  have  be¬ 
come  standard  equipment  in  the 
fields  of  nuclear  research,  astron¬ 
omy,  photoelectric  spectrometry, 
and  other  fields  involving  light 
measurements  at  extremely  low  in¬ 
tensities.  A  significant  improve¬ 
ment  in  the  type  1P21  has  recently 
been  announced  by  the  RCA  Tube 
Department. 

The  equivalent  noise  input  of  the 
improved  1P21  has  been  reduced  to 
5.1  X  10  “  lumen  at  room  temper¬ 
ature.  This  value  represents  a  six¬ 
fold  reduction  in  operational  noise 
and  permits  a  corresponding  reduc¬ 
tion  in  the  lower  limit  of  measur¬ 
able  light  intensities. 

Typical  application  of  the  new 
tube  in  atomic  research  involves  the 
use  of  a  light-piping  technique  to 
measure  radiation  generated  by  a 
cyclotron.  To  overcome  the  problem 
of  introducing  a  test  instrument 
into  the  cyclotron  itself,  this  tech¬ 
nique  utilizes  a  long  light-conduc¬ 
tive  rod  of  quartz  or  clear  plastic 
with  a  phosphor  on  the  end  of  it. 
Flashes  of  light  or  scintillations 
produced  when  radioactive  particle 
radiation  strikes  the  phosphor  are 


Uqht  piplnq  davtc*  lor  romolo  dstoc- 
Sod  oi  rodiooctiTity  usinq  an  onthra- 
con*  cryital  coupM  to  a  IP21  multi' 
pllor  phototubo  by  a  hiclto  rod 
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conduct«d  down  the  rod  to  the 
phototube,  which  is  housed  in  a 
light-tight  box  outside  the  cyclo¬ 
tron.  In  this  way  radioactivity 
caused  by  the  cyclotron  beam  can  be 
conveniently  and  accurately  meas¬ 
ured. 

The  photograph  shows  the  unit 
used  in  the  Rochester  cyclotron. 
The  heavy  shield  guards  the  photo¬ 
multiplier  from  the  strong  mag¬ 
netic  tields  surrounding  the  cyclo¬ 
tron.  The  top  section  houses  a  6J6 
cathode  follower  which  permits 
sending  the  photomultiplier  signal 
over  a  SOO-foot  93-ohm  cable. 

The  anthracene  crystal  is 
mounted  on  the  end  of  an  8-inch 
Incite  rod  which  conducts  scintilla¬ 
tions  caused  by  radioactive  partic- 
cles  striking  the  crystal.  The  lucite 
rod  is  covered  with  black  paper  to 
keep  out  room  illumination,  and  the 
crystal  is  wrapped  with  aluminum 
foil  which  is  penetrable  to  the 
radioactive  particles. 
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ONSISTENT  HIGH  QUAUTY  PERFORMANCE 
. . .  1$  THE  ANSWER 


Tran>*istor  autl  Fieldistor 


By  Otmak  M.  STurrzEa 


ControlM  and  Systems  Laboratory 
Atr  Materiel  Command 
Wright  F%€id,  Ohio 


Recently,  development  work  on  a 
high-input-impedance  crystal  ampli¬ 
fier,  the  fieldistor,  was  disclosed  by  i 
the  Air  Force.  It  is  related  to  and 
was  evolved  from  the  Bell  transis¬ 
tor*.  Although  in  the  early  stages 
of  development  and  not  indu.strially  i 
available,  a  brief  comparison  of  the  ’ 
device.*  shall  be  given. 

The  transistor,  fieldistor  and 
germanium  and  silicon  photocells 
have  one  essential  element  in  com¬ 
mon;  a  rectifying  metal-to-semicon- 
ductor-contact.  operated  in  the  di-  ' 
rection  of  high  resistance.  We  will 
choose  a  germanium  high -back-volt¬ 
age  rectifying  contact  to  remind 
the  reader  of  the  present  concept  of 
such  a  function*. 

On  a  free  surface,  as  well  as 
under  a  negatively-charged  metal 
electrode,  the  semiconductor  is  i 
bound  by  a  double  layer,  very  much 
related  to  the  one  on  a  metal  sur¬ 
face.  which  counteracts  the  enor¬ 
mous  pressure  of  the  electron  gas. 
In  our  case  it  consists  of  a  negative 
surface  charge  and  a  positive  space- 
charge  layer  underneath,  about  lO"* 
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cm  thick.  The  latter  is  formed  by 
tne  positively  charged  donator  ions, 
about  lu  *  cm  apart,  which  are  nut 
com{ten.sated  by  tree  electrons  as  in 
the  interior  of  the  crystal. 

A  few  mobile  electrons,  decreas- 
init  in  number  from  10'  from  the 
inner  part  of  the  barrier  layer  to 
around  a  millionth  of  this  value 
riv'ht  under  the  surface,  account  for 
one  part  of  the  conductivity.  If  the 
carrier  density  decrea.ses  below  a 
certain  value,  conduction  due  to  de¬ 
fect  electrons,  or  holes,  becomes  im¬ 
portant.  This  will  occur  first  close 
to  the  surface,  as  indicated  rouirhly 
in  Fiy.  1  illustratinir  our  concept. 
It  mijrht  be  increa.sed  by  acceptor 
surface  contaminations. 

For  the  electron  current  indicated 
by  arrows  as  flowinir  from  the  col- 
l«*ctor  electriale  into  the  semicon¬ 
ductor  the  barrier  layer  constitutes 
a  hiKh  imiM*dance:  currently  used 
contacts  show  almut  10*  to  10’  ohms. 

In  this  rather  simplified  concept 
surface  charge,  space-charge  layer 
thickness,  electron  distribution,  and 
hole  distribution  are  in  a  complex 
mutual  eipiilibrium.  .All  .semicon¬ 
ductor  amplifiers  or  transducers 
work  by  disturbing  this  equilib¬ 
rium,  thus  modulating  the  thickness 
of  the  space-charife  layer  and  hence 
the  impedance  seen  by  the  collector 
current. 

In  the  semiconductor  photoi'ell  f-i 
carriers  are  knwked  out  of  the 
crystal  lattice  by  photons.  They 
ditTuse  into  the  barrier  layer,  de- 
creasinir  its  depth.  In  ireneral.  this 
action  leads  to  a  hijfher  collector 
current.  Sometimes  the  dwrease 
in  hob'  surface  conduction,  however, 
may  be  dominant. 

The  transistor  is  exp'ained  most 
simple  by  assuminir  that  the  cur¬ 
rent  injected  into  the  crystal  by  a 
secoini  contact  point,  the  emitter, 
is  mostly  carried  by  holes.  These 
are  attracted  by  the  neirafively- 

hartred  collector  and  miHiiilate  the 
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FIG.  1 — RtetUyinq  qarmaniuin  conlact 
control  conliquratlon 


T }pt  in'2  High  Prediio*  Poltnliomntf 
One  of  I  term  of  temetundirdtred  type)  of 
meui  hate  potentiomrtrrt  with  exceptionally 
hiRh  electrical  accuracy  and  mechanical  preci- 
tion  For  both  linear  and  wo*  //wear  fuiKtiont. 
Detittned  lor  precition  instrument,  computer 
anil  military  applicationt.  Accurate  phasing  of 
individual  units  possible  with  exclusive  clamp- 
nng  method  of  ganging 


Tapped  mountinq  intarft_ 
Bronia  buthinq  _ 
Totally  aaclosad  with  cover - 
"Comtflet  O-Grip”  clampinq  to  theft  ^ 
—  (ae  let  Krawi) 

Fraciout  metal  contacit- 
Silver  overlay  on  rotor  taka-off  tlip  rinq. 

Type  ffl’f  Poltmliom/ltfs 

available  in  models  for  either  hntjr  or 
Mon  liHtjr  functions  with  skxlc  resistance  values 
tanging  from  lOOil  to  200,000ft  aivl  power 
ratings  of  H  and  12  watts  560*  mechanical 
rotation  or  limited  by  slops  as  desired  Models 
W  ith  't'Tr  total  resistance  accuracy  —  |C' 00 
IT-  accuracy  —  00  Special  models 

available  for  high  humidity  applications. 
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Valaable  cafalaq  —  yours  fesr  the  asking  Cisntams 
detailed  infc'rmalion  on  all  TIC  Instruments,  Pc'tentiom- 
eters  and  cHher  eciuipment.  Gel  your  copy  without  obli¬ 
gation  —  wiite  today. 


Type  Rl'T  Travi/Arr/iry  P.  Unliomtitr 
Actuated  by  longitudinal  instra,!  of  rotating 
motion  ptosiding  linear  electrical  output  pro- 
poitional  to  vhatt  displacement  I'sed 
as  a  position  indicator,  high  amplitude 
displacement  type  pickup  and  lot  study 
ing  low  tresfumcY  motion  or  vibratum 
Features  exceptiorully  high  linearity  an,l 
rewilutiiin  Available  in  various  lengths 
depending  on  amplitude  being  studied 
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maybe  so 
for  most  people 
...  but  NOT 
for  ACCURATE 


HOVi'  often  have  you  heard  a 
spring  user  or  even  a  manufacturer 
say  "Springs  are  springs,  what  differ¬ 
ence  wht>  makes  them  if  the  price  is 
right?”  Here  at  Accurate,  we  think  it 
makes  a  hig  difference  and  our  ex¬ 
perience  proves  it.  l-.xud  conform¬ 
ance  to  specifications  can  he  mighty 
important  if  it  means  easier,  faster 
assembly  and  better  performance  for 
your  product.  Quality  control  is  im¬ 
portant,  t(H>,  when  it  saves  you  time 
and  trouble.  "Know-how"  and  facili¬ 
ties  for  making  springs  the  least 
costly  way  can  mean  many  dollars 
for  you. 

It  all  adds  up  to  lower  overall 
spring  costs  for  you  and  that's  what 
we  at  Accurate  have  to  sell.  Before 
you  place  your  next  spring  order  we 
would  like  to  show  you  what  it 
means  to  you  in  particular.  There’s 
no  obligation;  write  today. 
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1.  DIP  WIRE  in 
X-VAR  for  3 
seconds. 


J.  WITHDRAW 
and  watch  coat¬ 
ing  ditinicgraic. 


I.  WIPE  CLEAN. 
Operation  com- 
p I e  t  c  d  in 
seconds. 


X-VA>  It  aon-eerretive,  nen-creeplng  —  lenvea  wire  reedy  fer 
aelderleg.  New  U  ate  by  leediag  aieaafectarert  of  eleefricol 
predacts.  Write  for  FREE  SAMPLE  fer  fetfia*. 
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^  y,  WATT 
INDUCTIVE 


max  «tS:  01  10  7  500  oSm  (131  ailo,| 

01  lo  4  OOO  otl- 
01  10  I  350  oSm  (Moofon.nl 
BODY  SIZE  Ig  b,  3.  16’  d.om 
TOLERANCE:  STANocio  1% 


1  WATT 
INDUCTIVE 
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Since  1930 

ACCURATE  SPRIN6  MFC.  CO. 
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TOLERANCE  iTAN0A»OI% 


Economical  in  Cost 

IN-RES-CO  WL  teriea  raaiatora 
were  detigned  to  meet  increeaing 
demandi  for  a  compact  reaiator 
of  high  accuracy  priced  for  gen¬ 
eral  uia.  They  meet  the  moat 
critical  requiramenta — cloae-  tol¬ 
erance,  ability  to  withatand  over¬ 
load,  long  life.  Write  today  for 
catalog  deacribing  the  full  line  of 
quality  IN-RES-CO  reiittora. 


INSTRUMENT  RESISTORS  CO.,  1056  COMMERCE  AVL,  UNION,  N.  J.  j 
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How  to  meet  a  poyroll 
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r  to  diHir  Hi  rMfi''  .'\ir  I'xpnna  la  tin' 
I  •  oiiM'iiii'iil  way  lor  >oii  to  aliip  or 
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You  got  round'tho'clock  m-rvitv  with 
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of  tlw  S*  IhiIuIinI  Airline*.  Air  KxpreMHia 
m’T\  11  !•  you  l  an  irtunt  on  to  k«"ep  your 
huHiiK'MH  rolling  in  high  gear. 


Air  Express  gives  you  all  these  advantages 
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barrier  depth  around  the  collector. 

The  fieldi«tor  applies  a  high  elec¬ 
trostatic  field  F  between  the  surface 
of  the  crystal  and  a  control  elec¬ 
trode,  as  indicated  in  Fig.  1.  If  the 
distance  between  is  small  enough 
(around  10*  to  10*  cm  i  a  small 
voltage  applied  will  create  the  high 
field  strengths  necessary  for  ob¬ 
taining  a  controlling  elTect  (around 
10*  volts  per  cm).  The  surface 
charges  associated  with  the  field 
will  create  free  carriers  according 
to  Shockley  and  Pearson*. 

Impurities  on  the  surface  have  a 
pronounced  influence,  possibly  by 
electrochemical  proce.sses  moving  or 
creating  acceptors  or  donors.  The 
experimental  fact  is  that  sufficiently 
high  field  strengths  of  either  sign 
will  increase  the  current  through 
the  collector  electrode. 

Pretent  Day  Dtvieee 

The  transistor,  where  the  con¬ 
trolling  electrode  or  emitter  touches 
the  surface  and  is  operated  in  the 
forward  direction,  has  necessarily  a 
j  low  input  impedance.  Its  output 
impedance  is  close  to  that  of  the 
collector  point  contact.  Repre.-ienta- 
tive  vahie.s  are  300  and  20,000  ohms 
respectively.  The  signal  i.<  applied 
on  top  of  a  bia.s  current  of  .several 
milliamperes  at  a  few  volt'.  .As  the 
current  amplification  factor  is 
around  unity,  the  transi-tor  can  be 
classified  as  a  voltage  amplifier. 

The  fieldistor  has  theoretically  an 
infinitely  high  d-o  inp  i*  impedance 
like  a  vacuum  triode,  if  we  disre¬ 
gard  leakage  currents.  It-  output 
impedance  is  that  of  the  contact. 
It  needs  only  extreme'y  'mall  cur¬ 
rents  to  control  the  collector  current 
and  may  thus  be  considered  as  a 
current  amplifier.  .A  bia®  of  around 
10  volts  is  required.  The  voltage 
amplification  is  around  unity  for 
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Segative-Going  Sweeps 


ELECTRONICS 

206  S.W.  WASHINGTON  ST.,  PORTLAND  4,  ORE.,  U.S.A. 


If  the  constant  current  is  made 
to  pass  through  a  capacitance  C, 
as  in  Fit.  1,  a  negative-going 
linear  sweep  is  formed  at  the  plate; 


good  samples  and  at  low  fre¬ 
quencies. 

As  the  fieldistor  resembles  rather 
closely  a  vacuum  triode.  its  per¬ 
formance  can  best  be  judged  by  its  | 
transconductance,  the  ratio  of  col-  I 
lector  current  change  per  volt  sig-  ; 
nal.  Twenty  micromhos  is  a  repre-  [ 
sentative  value,  which  looks  very 
poor  compared  to  vacuum  tubes. 
Much  higher  values  have  been 
observed  occasionally. 

The  noise  figure  of  the  two  de¬ 
vices  is  about  equally  bad.  which  is  | 
to  be  expected.  ] 

The  manufacturing  of  the  field-  I 
istor  involves  some  problems,  as  the  j 
control  electrode  or  electrodes  have 
to  be  very  clo.se  to  the  surface.  | 
A  subminiature  model  of  the  ] 
fieldistor  is  shown  in  Fig.  2. 

For  further  information  on  per¬ 
formance  and  technique  the  author 
refers  to  more  detailed  publica¬ 
tions.*-  * 


I.inear  Sweep  Generation 

By  David  Sayre 
Oxford,  Kngland 

The  co.nstant-current  triode  cir¬ 
cuit  can  be  made  the  basis  of  two 
linear  sweep  generators,  one  to  gen¬ 
erate  a  negative-going  sweep  and 
the  other  to  generate  a  positive¬ 
going  sweep.  These  circuits  are  ac¬ 
curate,  reliable,  easy  to  design  and 
very  economical. 

-Mathematical  analy.sis  indicates 
the  de.sirability  of  using  a  high-e 
tube.  It  is  also  desirable  to  use  a 
tube  with  a  short  grid  base,  to 
minimize  the  effect  of  tube  change 
on  the  exact  cathode  voltage  and 
hence  on  plate  current.  The  6SL7 
meets  both  these  requirements  very 
well. 


^  X  MODEL  A3 
\r  FEATURES 

y  Continuously  vorioblo,  0 
to  3S0  volts. 

/  Ripple  voltoge  less  thon 
10  millivolts. 

y  Regulotien  better  thon 

.5%. 

y  Maximum  current  300 
milliamperes. 

Stabilited  vorloble  bios 
supply. 

/  0.3  volts  AC  ot  5  omperes. 
Reasonably  priced. 

V  Request  Bulletin  S3  for 
detailed  specifications. 
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leading  research  labora* 
tories  use  daily  hundreds  of  our 
”A”  series  power  supplies. 

For  general  laboratory  use, 
the  A  3  is  worthy  of  adoption  as 
STANDARD  equipment. 


FOR  HIGHER  VOLTAGE  AND 


HIGHER  CURRENT  OR  DUAL 


UNITS  REQUEST  BULLETIN  53. 


References 


THC  ELfCTtON  ART 


VOtrS  PtP  SEC 


FIG.  1  — Boiic  n*qatiT*-^omq  linear 
•w*«p  q«Q«rator 


as  loriK  as  thf  switch  is  closed  the 
plate  will  U*  at  h\t  volts  and  i,  will 
Ilow  throujfh  the  switch.  When  the 
switch  is  opened  must  rtow 
throuKh  C.  The  rate  of  change  of 
voltage  at  the  plate  is  —i,,C  = 
—  K,.;RC  volts  jter  second.  For  the 
values  of  Fig.  1  the  sweep  thus 
falls  at  the  rate  of  1  volt  per  micro¬ 
second.  By  proj)er  choice  of  these 
values  sweep  si>eeds  much  faster  or 
much  slower  than  this  can  be  ob¬ 
tained.  The  sweep  will  continue 
until  it  has  dropped  to  about  50 
volts,  or  until  the  switch  is  closed 
again.  At  the  end  it  will  be  falling 
alKiut  2  |K*rcent  slower  than  at  the 
start. 


Eleetronie  Switch 

For  most  applications  the  chief 
difficulty  of  this  circuit  is  the 
switch.  If  the  sweep  is  to  run  con¬ 
tinuously  the  simple  arrangement 
of  Fig.  2  may  l»e  u.sed.  Here  I',, 
which  acts  as  the  switch,  is  turned 
on  very  hard  momentarily  by  the 
incoming  pulses  and  each  time 
rapidly  rai.ses  the  output  voltage 
to  :500  volts.  Since  under  such  cir¬ 
cumstances  a  section  of  a  6SN7  can 
conduct  100  ma  or  more,  the  dura¬ 
tion  of  the  pulses  need  l)e  only 
i,  100  (i,  in  ma)  of  the  duration 
of  the  sweep.  For  i,  1  ma  a  duty 


Little  lamps  add  new  appeal- 
make  your  product  stand  out! 


Vt'hclhir  wiu'rc  nuking  •.lectroni*.  etjuipnii-nt  for  induv- 
trul  u>c  or  hou^thoUi  prodoils,  \ou‘ll  hnd  (leneral  rU'i.lric 
niinuluri-  Unipv  llul  In  riglil  inio  M>iir  design  —  gi>e  it  new 
sppesi  at  low  eovi' (  ompU’le  line  ot  l\pev  . 

mid  loluges  —  lilaniein  or  neon  glow  . And 
lou  know  Mill  ran  alwjw  depend  on  ti  l 


SiOet  'S 
O*  VIXIS 


OUTPUT 


^ou  iuf!  f>ut  your  inufiJetue  in 


ELECTRIC 


GENERAL 


riG.  2  Practical  continuoiuly  running 
negaliv*  going  linnar  tweap  ganarotor, 
using  pulta  input  to  actuatn  alactronlc 
iwitch 


roven 

D  ependable 
Q  iiality 


New  Type  2A  TAP  SWITCHES 


HAVE  A  CONSTANT  CONTACT  RESISTANCE  OF 


PALISADES  PARK 
NEW  JERSEY 


•  art  (U  Cnqinttriaq  oad  rtttarcb 
lociUtitt  to  work  oo  your  particulor 
Wirt  probitms:  (2)  Productioo  qtortd 
lo  any  quoUty  cad  quaadty  dttirtd: 
O)  Uaturpatttd  crahtmaasblp: 
aad  U)  Wilt  ihal't  mad#  riqhl 
t  Ltl  Ut  quotti 


list  $i 
h§49cts . . . 


ior«  Wir«  iHudtoit 
Wu«  DivUionl; 
j  Copptr.  Bro«t.  Bronx*, 
i  Ziac.  SiWor  plot*t 
Tin.  Photphor  broni* 
flick*l.  Stiver. 
Codmium. 

Sptciolty  Wut«. 

Inaulat«d  Wir* 

I  (Wintltd  PiviXion^ 
Cnam*l*d.  Liti. 
Comtat-cootod 
Cnam*I*d.  Cotton- 
Silk-  Colonofto 
Glaot  ttbro.  Cnamo2*d 
Aluminum.  Formyor 
Loop  Wtro.  Cio 


For  years.  National's  precision- 
wound  IF  transformers  have  more 
than  met  the  most  exacting  govern¬ 
ment  specifications  and  have  proved 
exceptionally  stable  and  dependable 
under  the  severest  operating  condi¬ 
tions. 

Nationol  IF  transformers  can  be 
produced  in  quantity  for  special  com¬ 
mercial  applications.  Send  your 
specifications. 

Address  export  Inquiries  to 
Exp.  Div.,  Dept.  E  650 


These  high  quality  switches 
with  up  to  24  contacts  were 
specifically  developed  to  meet 
the  need  for  rugged  precision 
instrument  switches  that  have 
longer  operating  life  and 
are  economical  components 
in  competitively  priced 
electronic  instruments 
and  military  equipment. 


Write  for  Technical 
Bulletin  No.  28. 


[lir  A  IHE 

[5(1 

li 

ifif  from  4  5  fo  40  M  C  Outpyt 


^  THI  ILfCTtON  AIT  (coiitio«o4) 

j  cycle  of  99  percent  is  easy  to  obtain. 

I  During  the  sweep  run-down, 
j  V',  is  cut  off  by  grid<urrent  bias 
1  accumulated  across  the  grid  RC 
!  network.  Transformer  T  can  be 
j  any  pulse  transformer.  Usually 
there  will  be  a  blocking  oscillator 
I  elsewhere  in  the  circuit,  in  which 
j  case  V,  can  simply  be  driven  from 
i  the  third  winding  on  the  blocking 
[  oscillator  pulse  transformer. 

Potitivt  Going  Sweep 

To  obtain  a  positive-going  sweep 
one  must  put  C  in  the  cathode  cir¬ 
cuit  of  the  constant-current  triode 
as  in  Fig.  3.  This,  however,  causes 
the  sweep  to  appear  on  the  cathode; 
to  keep  the  current  constant,  the 
sweep  must  l)e  placed  on  the  grid 
also.  This  is  accomplished  by  C'. 
No  current  can  be  allowed  to  pass 
through  C\  however,  for  any  such 
current  would  alter  the  current 
through  C  itself.  For  this  reason 
the  grid  is  returned  to  ground  not 
I  by  a  resistor  but  by  diode  V„  which 
!  is  cut  off  all  during  the  sweep. 

.\s  long  as  the  switch  is  closed 
current  i,  flows  through  it.  When 
it  is  opened  the  current  is  diverted 
j  into  C  and  the  sweep  rises  at  a  rate 
of  i,/C  A,',,  A’C  volts  per  second. 
The  sweep  will  continue  until  the 
cathiKle  of  F,  has  ri.sen  to  within 
about  50  volts  of  or  until  elec¬ 
tronic  switch  V,  is  closed  again  by 
an  input  pul.se. 

With  the  values  indicated,  the 
positive-going  circuit  is  suitable 
for  generating  a  2.50-voIt  linear 
sweep  with  a  slope  of  1  volt  per 
micro.second.  If  the  sw«>ep  is  to  run 
continuously  the  grid  of  switch 
tulw*  I’,  should  simply  la?  s-upplied 
with  short  positive  pul.ses.  If 
single  swt'eps  are  required  a  nega¬ 
tive  gate  of  the  desired  duration 
must  be  supplied. 

Comparison  with  Other  Circtiits 

The  positive-going  circuit  con¬ 
trasts  favorably  with  the  ordinary 
bootstrap  linear  sweep  generator. 
However,  in  the  bootstrap  circuit 
the  charging  current  for  C  must 
How  through  C  and  la)lh  must  be 
recharged  after  each  cycle.  Higher 
duty  cycles  are  therefore  easily  ob¬ 
tained  with  the  positive-going  cir¬ 
cuit.  For  the  .same  reasons  C'  in 
the  bootstrap  version  must  be 
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A  Complete  Line  of 

PRODUCTION  TEST  EQUIPMENT 

.for  TV  Manufacturers 

TrI  IntIrumanI  hat  designed  and  provided  the  production  test 
equipment  for  many  of  the  major  TV  manufacturers  A  complete 
line  of  instruments  designed  to  be  unusually  critical  in  the  testing 
of  TV  receivers  is  available  They  are  the  result  of  the  wide 
praclicol  experience  of  Tel-lnstrument  engineers  plus  a  complete 
understanding  of  the  production  problems  of  TV  manufacturing. 


TYW  2120 

RF.  PICTURE  SIGNAL  GENERATOR 

^rovtd««  ^ictwry  and  lOund  cornar 
Modulotad  by  ttandord  I  M  A 
com^itta  ptctwra  ttgnol.  Sound 
CO^nar  tlobtifty  iwifobla  for  tatting 
Intar  Corriar  typa  racatvart.  In- 
tarnol  400  cyda  fM  on^  litarnol 
oud»o  witb  75  «nicrota<ond  pra 
amphoiit.  Output  moji.  0.1«  p  p 
ocroit  75  oHm  l*na.  Avoilabla 
chonnalt  2>13 


TYPE  1200  A 
17  CHANNEL 

R.F.  SWEEP  GENERATOR 

Intandad  tor  practta  adjuitmant  ol 
V  f  haod  oicillotor  coilt  ond  K  F 
bond  pQtt  circuitt.  7ulta  typa 
morkart  ot  pKtura  and  sound 
corriar  fraquanoat  a«tand  to  taro 
tignal  rataranca  boia  Itn*.  Ac 
curocy  ot  morkart  0.02%  ot 
corriar  traqwancy.  t2  to  15  MC 
twaap  on  oil  chonnaU  Moa.  1.V 
paok  output  ocrott  o  75  ohm  Ima 
Provitions  tor  boloncad  input  ra- 
caivart.  Instant  talaction  by  push 


TYPE  1S00  A 


IF.  WOBBULATOR 


MULTI -FREQUENCY  GENERATOR 


A  10  traqtBOAcy,  400  cpf  modn 


latad  cry^fat  controlkd  otcillotor 


idcol  tof  prodiKtion  liot  od|Mtt 


men!  pt  ttoggar  funtd  t  f  ompi 


litrt  AvotlobW  with  crytfoh  rong 


traqoancy  accMPOtt  fo  0  02% 


Immadioft  path  btiften  talpcfton 


ot  tptqveacy  Otifpuf  oftaiiiMtoi 


Pong#  5V  Ip  SOO  mtcrouplft  Salt 


contoinrd  ragiitafffd  powar  tMpply 


A  two  bond  taeeping  gpnerator 


opprpiimofaly 


Five  puU«  type  crystal 


fVfft#  For  Ottoi/pcF  fnginppring  Dofo  Shtpfs. 


Tol-fnslrumQnt  Co  Jne. 

32  PATERSON  AVENUE  •  EAST  RUTHERFORD,  N.  J. 


THt  IIICTION  AIT 


FIG.  3  -Practical  poaitl*«-qoinq  lin*at 
•wMp  with  twitch  tub* 


larjfer  than  C  by  a  factor  of  10  or 
more,  whereas  in  the  circuit  of  Fig. 
3  it  can  be  as  .small  as  0.001  /tf. 

The  two  linear  .sweep  generator.s 
described  may  properly  be  termed 
preci.sion  circuit.s.  They  are  suit¬ 
able  for  .such  applications  a.s  linear 
time-modulation,  the  mea.surement 
of  short  time-intervals  a.s  in  radar 
ranging,  and  the  generation  of 
linear  functions  in  electronic  com¬ 
puters.  Their  accuracy  is  inter¬ 
mediate  to  those  of  the  two  prin¬ 
cipal  methotls  now  employed,  the 
bootstrap  and  the  Miller  feedback 
circuits,  being  slightly  better  than 
the  former  and  slightly  poorer  than 
the  latter. 

It  is  a  characteristic  of  both  these 
circuits  that  their  output  impedance 
is  almost  purely  capacitive.  Conse- 
(juently  the  circuit  which  they  are 
intended  to  drive  may  present  an 
input  admittance  which  is  capaci¬ 
tive  with  no  harmful  effects  other 
than  a  dwrease  in  the  sloj)€  of  the 
sweep,  but  may  not  present  a  resist¬ 
ance  without  some  differentiation  of 
the  sweep  occurring.  In  this  re¬ 
spect  these  generators  resemble  the 
bootstraji  circuit  but  are  inferior 
to  the  Miller  feedback  circuit,  which 
has  a  low  output  impedance  and  can 
drive  any  type  of  load. 


If  you  have  a  fabricating  or  pr^Kcssin^^ 
problem  involving  pafKtr  ...  if  you  re¬ 
quire  definite  tet  finical  characteristics 
and,  above  all,  Jepemiable  uniformity, 
it  may  be  worthwhile  for  you  and 
MosiNiiE  technicians  to  get  together. 
Mosinee  is  not  interested  so  much  in 


terms  of  volume  production  as  in  our 


ability  to  render  helpful  service  to  man¬ 
ufacturers  in  the  field  of  electronics 


and  m  the  electrical  giaxls  industry.  Our 
"paperologists”  are  at  your  service  for 
consultation.  Please  write  Dept.  L. 


Surface  Wave  TrunsmisHion 
Line 

A  SI  SOLE  wire,  coated  with  a  special 
insulation  and  terminated  in  fun¬ 
nel-shaped  impedance-matching  de¬ 
vices.  as  shown  on  the  next  page 
is  a  high-efficiency  transmi.ssion  de¬ 
vice  for  microwaves.  Signal  Corps 
engineers  at  Fort  Monmouth  pre¬ 
dict  this  sort  of  surface  wave  trans¬ 
mission  line  will  replace  coaxial 
cable  and  waveguide  for  many  ap- 


MOSINEE  PAPER  MNIS COMPANY*  MOSINEE,WIS. 
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«>—>♦»  b*«*om«  ln»<anth 

#ti9«aihla  Half  (wiat  -tf  haiwliaa  brtntfi 
c  haaava  Inio  t/la«  a  or  a)a«  ta  -no  mattar  ho« 
haaw  Huilt  for  ra<  ka  ur  aa  a«|iarat#  uniti 
—  mlntatura  ami  atamlar*!  alaaa 


laa^  «•>•»  «a4o4  Amfc  aawar^ara  maka 

I  hraak  rtrculu  —  i^ruvtito  rapid  circuit 
ka  Wkla  mating  ioiaraoi  aa  ccmuma- 
a  for  aitv  thaaaia  miaahgninant  Mfnla 
•  ami  baavy  duty  ataaa 


AMvai  Cagtlaa  Cao»a*«aora  W 

Mt4«1  mlntalura  rhaaaia  haavy  |»iu4 
or  »taia<  Kabia  ma«'haiil<ai  uruta  aa 
AaaorttiHa  aastlv  ta  priKlurlloo  br 
Ua>ia  rat  anv  tool  or  cuAa  aar^iraa  1 


ALDEN  PRODUCTS  CO. 


1 1 7  NORTH  MAIN  ST. 
BROCKTON  64.  MASS. 


pliratinn!*.  Experimental  m<MleU  of 
the  tran.'*mis!«ion  line  show  its  effi¬ 
ciency  to  be  ten  time.s  that  of  com- 


(coaftantd' 


parable  typ«*s  pre.sently  in  use.  The 
ilevice  has  been  named,  "The  (1- 
StrinK*'— after  its  inventor,  (leorjre 
('■oubau  of  the  Signal  Corps  Kntri- 
neeririK  l.ahoratories. 


SURVEY  or  NEW  TECHNIQUES 


To  PRoortT';  a  stereoscopic  effect, 
two  television  cameras  are  mounted 
side-by-side  to  view  the  object  from 
sli>rhtly  different  anodes.  The  tv 
siirnals  corresponding  to  the  two 
otfset  scenes  are  then  transmitted  to 
two  kinescoja's.  The  separate  im- 
ajres  are  combined  and  viewed 
throUKh  spwial  filters  to  jrive  the 
three-dimensional  pictures. 


-Magnktic  Fiki.ds  around  magne¬ 
tized  HTordinK  wire  can  be  viewed 
and  phofojfraphed  by  stretchini.'  the 
wire  across  a  chum  vdass  plate, 
dropping  on  it  a  suspension  of  car¬ 
bonyl  iron  particles  i  approximately 
o.ofMM  inch  diameter)  in  lijrht  oil 


and  usinjr  a  standard  contour-meas- 
urinjf  projntor  with  len.ses  and 
mirrors  to  project  the  resultinjf  pat¬ 
tern  onto  it  screen  at  a  matrnifica- 
tion  of  l.">0  diameters.  The  tech¬ 
nique  is  described  in  XHS  Techni¬ 
cal  Ke|«trt  ISlfi. 
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Writ»  tor  nmr  l>ookl»l  on  ''Componanti  toe  Plug  in  Unit  Conrtruction’' 


MOOEBN  ELECTBONIC  DESIGN  MEANS 

PLU6-IN  UNIT  Construction 

WiHt  6ati(  at  nnit* — that  i 

^lafta,  •l•4a•ta,  lack-ta,  braak  ^ 
awar  aaM<r— aa  tkat  alactroax  ^ 
a^atpatani  it  imlmntlf  accatttbfa— 
raa^y  Eat  impi4  cbtckt,  tarviciny, 
an4  aait  raplacamant. 

Moia  aiiU  muia  arw|inaart  aia  bndlnq  || 
that  plug  in  unit  ronatructioa  U  lha 
lypa  ol  datiqn  that  mukaa  many  ol 
lha  naw  complat  alactionic  pro|ocla 
lautibla  lo  opaiula  and  roainlum  It  a 
ulao  latoijniMii  that  plug  in.  unit  prin¬ 
ciple  nxika  piaaant  ataelionic  aqulp- 
mani  much  muia  piaclical  tor  widar 
(janaial  uaa. 

Up  lo  now  thaia  hat  baan  no  ona  placa  whara  componanla  gpncifically  datiynad 
lot  plug  in.  unit  roiutiucOon  waia  availabla  To  qat  thia  typa  ot  conatiuction  -  it 
b<ia  baan  nacaaaary  tor  anqmaait  lo  daalqn  and  hava  paitt  cuatom  mada  ot  Im- 
ptuvtaa  with  alandaid  componanla  in  maka  ahlli  airanqamanta 

(  Haia  at  Aidan  t  wa  uia  daaiqninq  and  manulucluimq  componanla  lor  plug  in  unit 
^  conalruc'fion  Wa  oia  aattinq  up  to  work  with  manuiacluiait  on  at  many  ol  thaaa 
j  pioblama  at  {loaaibla  Vary  tiankly.  much  ol  our  work  la  atill  in  lha  pilot  run 
f  akiqa  but.  in  araiy  Inttanca  piovan  in  uaa  II  you  don’t  a»a  lha  antwai  to 
!  your  pioblama  haia  ial  ua  work  It  out  with  you. 

■  '  iHj  TA  At  loti— o  bosasptcifically  datignad 

I  /  _  .  /  ^  -T"  V  for  plug-in  unit*. 

I  ktokan  bossai,  bant  pint, 

I  !  ‘'ihortad”  circuits. 


Mofp  and  more  encHteert  have  been  unit* 
uing  the  t>««u'  elernrntt  of  their  ctreuite 
into  compm  t  eaktly  retklm  eahle  |>luc-in 
unite  Biru  e  The  conventionMl  octal  and 
tube  eorket  beer*  have  lieen  the  only 
t  orn|)Otict)t  readily  available,  they  have 
t>een  vonttantly  plaguett  by  the  broken 
lM«afte«.  bent  fant.  and  *‘ehorted‘*  cucuitt 
caueed  by  the%e  baeet 

Thi«  euggeete'l  an  entirely  new  ap¬ 
proach  wae  neceMary.  eo  we  went  to  work 
with  eonie  of  three  engmeere.  Out  of  thie 
work  the  Ald9n-N<*ninfrihan49mbl9  plug¬ 
in  f>aee  wae  developed 

Fm»  have  been  made  etrong  and  ttubby 
s—  for  long,  rugged  u»e  The  boee  ie  climi 
nated  entirely  Slight  lead  of  center  pine 
and  locating  ringe  with  marker  tn  the 
•crc  krt  allckw  quick  lining  up  of  plug-in 
unite  Further  thie  baee  le  eu(it4ied  with 
2  to  1 1  contacte  — in  variable  pin  (aitternB 
»  to  that  even  where  the  eame  number  of 
contacte  are  ueed.  the  pin  layout  may  be 
varied  eo  only  the  correct  unit  will  mount 
ki  lie  profier  eoc  ket  Pin  paticroi  can  even 
be  eelerted  to  laolate  critical  voltagee  or 


Ta^  aparatadl  ciawae  foe  iut>ae  end  P>ug  tn 

unita  !«•••  mioi jTum  of  eitaoe  Can  Iw 
cRpereicNl  la  t  ramiwct  to*  eUuoe  free  float 
lag  -wcknenie  uatl  to  eotkel  without  eUeio 
tag  or  aendtng  iMae 

%  ^  6  T..-^ 

♦  B  k 


■-  liUllOli' 

.  u  - 


Write  today  for  literature  and  eample* 
Let  AMen  arork  with  you  an  your  com- 
{looetite  for  phtg-m,  unU  oonafruefam 


lUVtbH* 


COSSO^  II  DO  YOU  KNOW? 


C'llKt  K  TliKSK  FACILITIES 

25  (t  of  film  or  paper 
Standard  35  mm  slocK 
Guillotine  for  removint;  any 
lenBth  of  exposed  film. 
Ground  class  focu-ssme  screen. 
Shutter  lock  for  time 
exposures 

Shutter-operated  beam 
tricRermR  switch. 

Trap  door  for  aligning 
traces. 


tOSSOK  .MOIIF.L  H29 
MOTOiC  UKIVF 

ATTACHMENT 

for  u.se  with  1428  Camera- 
uses  capacitor  motor  for  high 
starting  t  o  r  q  ue,  worm- 
coupled  to  3-siM‘ed  gearbox. 
Three  speed  ranges  available. 
Ty|)c  F  4'’.  12  *.  36“/iec. 
Type  M  4",  1  2  ',  3  6"/sec. 
Types  04'.  12",  .36'ysec 

DESKINEH  FOR  CSE  WITH 
COSSOR  TWIN  BEAM 
SCOPES. 

Model  1428  Model  1429 

$220  fob  New  York  $137 
$198  fob  Halifax  $115 

STOP  PRESS 

Alternative  Model  1428C  with 
100*  film  capacity  now  avail¬ 
able  .  $320  New  York 


COSSOR  (CANADA)  LIMITED 

Windsor  St.,  Halila*,  Nova  Scotia 
it 

BEAM  INSTRUMENTS  CORP. 

Room  907,  511  Fifth  Av*., 


-that  a  PILOT  LIGHT 
CAN  IMPROVE  YOUR  PRODUCT 

,  .  .  .  add  attraction  —  safety  —  service  ? 


—  whof  lamp  to  use 

—  how  to  us*  it 

—  what  it  will  do 

—  what  it  will  cost 


THIS  MAY  BE  THE  ONE 

Designed  for  low  cost  NE-51  Neon  ( 

*  Built-in  Resistor  *  Patented 

*  U/L  Listed  *  Rugged 
Catalogue  Number  5213^8  —  997 

for  110  or  220  volts.  ■ 

SAMPLES 

for  dtsign  purpost  IHM 

NO  CHARGE 

If  rii/f  Writ*  for  the 

nC  rr.  HANDBOOK  of  phot  lights." 

Write  US  on  your  design  problems.  I  | 

The  DIAL  LIGHT  €0!HPAI^^T  of  AMERICA 

Foremost  Manufacturer  of  Pilot  Lights. 

900  BROADWAY,  NEW  YORK  3.  N.  Y.  TELEPHONE  SPRING  T-IJOO 


Precision  Coil  Bobbins 


N 


—  nith  Ancluirccl  Flanges 
thiU  Ciiii  't  atuw  l(Htse! 

are  securely  locked  in  place  on  a  plas¬ 
tic-coated  core  to  assure  coils  wound 
to  closer  tolerances  and  fewer  re¬ 
jects.  Flange  cannot  slide  to  allow 
crowding  of  turns,  and  wire  cannot 
slip  off  coil  form.  Insulation  is  im¬ 
proved.  BobSins  made  any  shape-  — 
round,  square,  rectangular  —  any 
size,  of  finest  dielectric  Kraft,  fish 
paper,  cellulose 

aceta  e,  or  com-  - 

binations.  Low  die  *••*  "* 

Up  Q  f  r  •  • 

ci>^Cscutiinit  prico  »ofupi«  for 

.  .  ,  you!  Writo  to- 

surprismgly  day  for  full  In- 

formotion. 


£ 

PRECISION  PAPER  TUBE  CO. 


2041  W.  Ctiorlciton  St. 

PLANT  jtl:  79  Cl«ae«l  St.,  Harttoid,  Conn. 
Alio  mift.  of  diotoctrlc  popof  tobo% 


Chicago  47,  III. 
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THtpnver 

VrerOf^m  y!ttr 

ctnmrfp  rusts ' 


NEW  PRODUCTS 

frtm  p«9«  124) 

1x10“  amp«‘re*.  In  the  sinjfle- 
stajte  circuit  the  tube  has  sufficient 
reserve  emission  to  provide  oper¬ 
ation  for  several  thousand  hours. 
In  multistaKe  circuits  the  filament 
power  may  be  reduced  to  5  mw  or 
approximately  6  ma  at  0.85  volt 
with  stable,  K)njr-life  oi)eration. 


Ri'ii'nt  ihlilillom  to  tl\'  Vii  ton'm 
MTH’S  oj  Ci.M.  iOttnUT  tltlh'S 

I  *  i%  4vail«hlc  for  n[>«rratinK  viili4Kr%  i»(  "(N)  or  'XN)  voltv 

fiiu4  %^imfow  i  niK/^ni  .  fuin^rti  qiitnihin^  lift*  unlitnitrii 

hy  %t4nt}«rd  four-pin  haM* 

•  I  hr  \H\Wi  M  available  h>r  op4‘raiinK  \olia)^r%  of  '(Ni  ur  *>*K»  \oli%, 

**  fitua  wimtow  2  inK/inr,  halogen  qiirmhin^  ^a%.  life  untinmcil 

hv  u«r»  %i4iularif  (oaxial  ha%r 

^  •  Hir  nrrtllr  probe  couiikt,  o|>cratin^  \oliaKt  *><•<)  wall 

'  thiiknr^*  2UO  nifc/inP,  adi^r  length  10  mm.  coaxial  base 

I  ^  I  hr  IIU24  gamma  rav  ctninirr.  operating  ^olugt'  *XN)  volu.  wall 
ihuknr%«  MH)  mg/cm'.  adivr  length.  \2.S  inchex,  coaxial  ha^ir 

^  *  Hir  liit2S  coHmic  ra%  counirr.  oix-rating  xoltagc  *XN)  voti«,  wall 
thuknr%%  Mni  nig/im  .  avtne  length  16  inches,  coaxial  base 


Mohilt*  Transmiiler-Rerriver 

(itNKRAL  Electric  Co.,  Syracu.se. 
N.  Y.  Type  ES-12-A  mobile  radio 
transmitter-receiver  is  a  10-watt 
unit  desijrned  to  improve  perform¬ 
ance  in  the  crowded  r-f  spectrum. 
Features  include  triple-tuned  tran.s- 
formers  for  extra-hijjh  selectivity, 
peak  audio  output  of  2  watts,  ad¬ 
justable  i-f  train  control,  and  built- 
in  low-pass  harmonic  filter  that  re¬ 
duces  interference  to  other  services, 
includintr  television. 


//v  I HSS  —  fMn\ihl\  tly  most 
iiniuTSiilly  usi'ii  Ci.M.  tiilr  to,Li\ 


r- 

..  ' 


\  prrcisHHi  icHinter  lube  wuh  inch  aluiniiuim  wall,  rib  reinlorcYcl 
it»  prosule  atlclrtl  strength  lo  its  inlnrent  siahihu  and  aictirais.  \cti\e 
length  1  **S  ifutu-s,  abvtrputin  Mi  mg/cm  ,  operating  scdiagr  'XNi  \olts, 
plateau  length  iiKi  solts.  %lo{>e  <  per  liNi  softs 

Viciorren  it\1  tmintcr  tulH*s.  suh  miniature  electrottieier  tulH-s.  and 
ca«uum  scaletl  hi  niegtdun  resistors  are  asailahlr  to  maiuitaviurc r** 
and  lalsoratorirs  ten  all  tern's  of  precision  itiMrumeius 

If  9$tt  tot  JttatUU  iitila  %httt%. 


THE  VICTOREEN  INSTRUMENT  CO. 

5806  HOUGH  AVE  ,  CLEVELAND,  OHIO 


rV  Aiilrnnus 

l.A  r()INTt>IT.A.SC()MOU»  CORI’.,  Un- 
ionville.  Conn.  The  J  series  of  Y'ajji 
antennas  feature  hiirh-irain  and  pin¬ 
point  directivity  for  frinjre-area  re¬ 
ception.  .Available  in  3,  4  and  5  ele¬ 
ments,  the  antennas  incorporate 
clamp-type  c(>nstruction  and  are 
shipjied  completely  as.sembled.  Use 
of  newly  developed  laboratory  meas- 
urinir  equipment  has  made  possible 
the  construction  of  precision  match- 
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THE  LINDE  AIR  PRODUCTS  COMPANY 


Unit  of  Union  Carbide  and  Carbon  Corporation 
30  E.  4  2nd  St,  N«w  York  17,  N.  Y.  IMdd  Offices  in  Other  Principal  Cities 
In  Canada:  DOMINION  OXYGEN  COMPANY,  LIMITED,  Toronto 


meeting  these 


Nfw  eeoDuC'n 


ing  transformers  (driven  elements) 
insuring  a  perfect  match  to  a  stand¬ 
ard  3iK>-ohm  transmission  line. 


in  designing  new  equipment? 

Fight  them  with 

Linde  Synthetic  Sapphire!  r  r 


Linde  synthetic  sapphire  is  characterized  by  a 
low  coefficient  of  friction,  high  melting  point  and 
hardness,  and  unusual  chemical  resistarKe.  Applied 
in  many  diverse  problems,  it  has  paved  the  way 
for  a  longer  trouble-free  life,  for  both  small  and 
large  parts. 

Economical  to  fabricate,  valuable  uses  for  this 
material  are  constontly  being  developed.  A  few 
of  the  many  applications  to  new  equipment 
include:  precision  balls,  sleeve  bearings,  rods, 
and  orifices. 


Signal  (r<‘nerutor 

APPROVKD  K|.E<TR0NIC  l.N.'JTRl'MENT 
('ORP.,  142  Lil)erty  St.,  New  York  6. 
N.  Y.  .Model  .\-200  signal  genera¬ 
tor's  external  appearance  features 
nonglare  multicolor  fre<iuency  dial 
scales  and  controls  in  one  conven¬ 
ient  line.  Controls  from  left  to  right 
are  band  .selector,  .selector  modula¬ 
tion,  attenuator  and  multiplier.  The 
unit  covers  eight  r-f  bands;  100  to 
2r)(»  kc;  l‘t0  to  500  kc;  420  to  1,000 
kc;  1.000  to  .3,000  kc:  >3.0  to  9.0  me; 
9.0  to  25  me;  18  to  .50  me  and  27  to 
75  me. 


Coll  or  write  any  Linde  office  for  detailed 
information  on  your  specific  design  problems. 


Chemical  Composition  AI..O1 

Hordness,  Knoop's .  1525-1660 

Melting  Point  .  2030”C. 

Dielectric  Constant  7.5-10 

Coefficient  of  Friction  .  .  0.140 

(Steel  pivot  on  sapphire  ring)  (0.160  graphite) 

Chemical  Resistance  Inert  to  common  acids, 
30%  NaOH  at  SOOC, 
and  HF  at  300“C. 


Dyiiaiilif*  Mioropliont'h 

American  Microphone  Co..  370 
South  Fair  Oak.s  Ave.,  Fa.sadena  1, 
Calif.,  announces  two  new  type  dy¬ 
namic  microphones.  Model  D33  is 
designed  for  all  audio  pickup  in  tv, 
a-m  and  f-m  broadcasting  and  re¬ 
cording;  and  the  1)22  is  designed 
for  less  critical  public  address  and 
recording.  The  1)33  has  two  im- 
jiedances  (33-50  and  250  ohms) 


The  term  'l.inda'*  ■«  a  trode-mork  of  The  Linde  Air  frodwett  Compony. 
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TU  No  10030 

INSTRUMENT  DIAL 

An  nwtinmntv  in»l»wm»nt  *vp»  i*Hli 

(•fn*  C*n«p«l  «H*A  Nn*  t  l«  I  Vmmdm* 


JAMES  MILLEN 
MFG.  CO.,  INC. 

MAIN  O^FICI  AND  »ACTOIY 

MALDEN 

MASSACHUSETTS 


'  #  Si 


S^€ctr^<cJ 


(!<m\  Sfiiii'iiiu  ('.laiiip 

Hrm'ii  Mu;  r<>R»’.  2<m>  Ciiitral 
A\f.,  Newark,  N.  .1..  has  pri>iiui'<-<l 
a  ni‘w  Ciippt-r  i-lamp  for  spliiin.ir 
I'OHxial  i-ahl*'.  Th»‘  accessory  will 
prove  very  convenient  when  a 
householder  wishes  to  remove  a  re¬ 
ceiver  to  another  portion  of  the 
room  la'Vond  the  ramre  of  exist in>r 
cable  lenjrth.  Illustrated  are  1  > 
two  ends  of  C(>ax  cable  joined  and 


OUTPUT  Cn.wit.  Vi..o 
Sl.n.l,  I  V.IK 
lOd  oftm  lint  MS 
99tu  SO  (H)  CM 
vith 
tnO  tnrIuO- 
inf  M|(i  nnd  low 


100  metropolitan  AVI 
BROOKLYN  11.  NEW  YORK 


TfUvitiofi  ofid  cOfitwItonH  to 

tKo  ootten’s  oreat  teltvnioM  itottont- 
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for  studio  •  lo^rafofY  •  monufarturt 


..atpul  lev-  p 

preamplifier 


••• 


.PJ 


inc 


BURGESS  ENGINEERS  WILL 
DESIGN  A  NEW  BAHERY  TO 
MEEt  YOUR  SPECIFICATIONS 


TUNGSTEN 


HIADEO  AND  FOAMED  WIAE  CONTACTS 


MOLYBDENUM 

GRID  WIRE 


Ch^rf  form  and  overall 

dimensions  of  a  few  of  the 
many  types  of  ronlatls  maste 
from  Ney  Precious  Metal 
Alloys  for  brush  nr  wiping 
contact  applications.  Full 
technical  and  test  data  are 
available  on  request.  Other 
Ney  Precious  Metal  Allovt 
have  solved  many  special  m« 
diistrial  application  prohleniSi 
(.onsult  us  freely  without 


obligation. 

Vrile  or  phone  (  Har  rpoilD  2-4271 )  onr  Reiearfh  nep.irimenl 


Nir\' 

IGOLDi 


THE  J.  \1.  M\  niMI’ANY 

179  IIW  KTHEIT  •  H4HTfllHn  I,  rnil\. 

srECiALisrs  in  i'klimiius  metal  metalluhi;\  since  inri 


Mss  ihe 

ts  UsMlfn  This  The  4/taffifa/. 


Made  to  meet  your 
specifications  . . . 
for  gold  content, 
diameter  and 
other  requirements. 


It’s  all  part  of  the  Burgess  Service  I  This  complete 
Engineering  Manual  lists  huncfrec/sof  battery  type* 
developed  by  Burgess  Engineers  to  meet  new  require* 
ments.  If  the  specific  battery  you  need  is  not  among 
them,  the  complete  Burgess  facilities,  design,  pro¬ 
duction,  and  engineering  will  be  placed  at  your  dis¬ 
posal  to  build  the  battery  you  need  in  any  quantity 
—  large  or  small ! 


Write  for  details  and 
list  of  products 


nil  Write  for  ENGINEERING  MANUAL  and  CHECK  SHEET 

No  obligation.  By  return  mail  you  will  receive  the  FREE  Engineering 
Manual  listing  the  complete  line  of  Burgess  Batteries  together  with 
■pecihcatiuns;  also  the  Burgess  “Check  Sheet”  on  which  you  may  outline  your 
requirements  in  the  event  that  the  battery  you  need  has  not  already  been 
developed.  Address: 


BURGESS  BATTERY  COMPANY 

(DEPT.  El)  FREEPORT,  ILLINOIS 
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held  by  the  clamp,  and  2)  the 
Vinyl  sleeve  fitted  over  the  connec¬ 
tion  and  taped  at  the  ends. 


Niw  psooucn 


ll«‘ul<‘r-(  jtlho4l<‘  Krotifier 


SYI.VANIA  KI.KCTRIC  PROHi  rTS  iNC., 
500  Fifth  Ave.,  New  York  18.  N.  Y. 
Type  6AX5GT  full-wave  heater- 
cathode  type  rectifier  does  not  re¬ 
quire  a  special  filament  transformer. 
This  characteristic  prevents  exces¬ 
sive  voltaires  across  filter  capacitors 
that  often  occur  during  warmup  of 
filamentary  type  rectifiers.  High  d-c 
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Brouiiband  INoim*  Sourer 


POLYTKCHNIC  RESEARCH  AND  DE¬ 
VELOPMENT  Co.  Inc.,  202  Tillary 
St.,  Brooklyn  1,  N.  Y,  Type  904  vhf- 
uhf  noise  generator  permits  direct 
measurement  of  the  noise  factors  of 
r-f  amplifiers  and  receivers  operat¬ 
ing  in  the  range  from  10  to  1,000 
me.  A  coaxial  diode  placed  in  a 
well-terminated  50-ohm  transmi.s- 
sion  line  is  used  to  generate  noise 
power.  A  front  panel  control  ad¬ 
justs  dio<le  filament  voltage,  the  re¬ 
sulting  plate  current  being  indi¬ 
cated  on  a  d-c  milliammeter  cali¬ 
brated  to  read  noi.se  factor  directly 
in  db. 


HE  REED 

DIOTRON'  POWER  LEVEL  METER 

ilrat  inatrumanl  boaad  on  tho  now  DIOTRON 
circuit.  most  significant  advance  in  power 
measurement  in  a  quarter  oi  a  century . 

The  Reed  DIOTRON  Power  Level 
Meter  is  an  entirely  new  device 
which  solves  completely  one  of 
electronics'  toughest  problems — the 
measurement  of  power  regardless  ot 
waveform,  from  sine  wave  to  ran 
dom  voltage. 

Such  measurements  (hitherto  possi¬ 
ble  only  by  means  of  fragile  thermo¬ 
couple  devices  operated  within  a 
few  percent  of  their  destruction 
point)  are  now  made  using  a  robust, 
all-electronic  circuit,  which  is  com- 
pletely  overload  proof. 


SPECIFICATIONS 

Ranges  watts  . Linear  Scales.  1  mw,  10  mw,  100  mw, 

1  watt  and  10  watt  into  600  ohms. 

Volts . Corresponding  true  Root  Mean  Square 

Voltage  Scales. 

Voltage  accurac>  .  :i-  2%  50  cps  to  10  me. 

Response  time..  ..20  milliseconds  for  frequencies  above 
1  kc. 

Input  impedance  . O  S  megohm  shunted  by  30  mmf.  An 

external  600  ohm  input  termination 
IS  also  provided. 

Output  jack  . For  oscilloscopic  observation. 

Case  size  . . 6"  x  7"  x  12". 

Power  requirements ...  1 15  v.,  50-60  cps,  100  watts. 

Piice  . $350.00. 


This  instrument  is  available  either  in  the  laboratory  model 
illustrated  or  on  a  standard  19"  rack  panel  51 4"  high. 
Reed  Research  Is  adding  to  its  line  other  DIOTRON  iiutru- 
ments.  Including;  squaring  and  square-rooting  amplifiers: 
special  noise  measuring  equipment;  computer  elements. 


REED  RESEARCH.  INC. 

1048  Potomac  St.  N.  W. 

Washiigtoo  7,  D.  C. 

*  Patent  applied  for 


Nfw  riooucn 


Vwuufli  Twkt  VolmMitr  I 
Mo4tl  121  «  Kil  tI3.9S  | 
?2I  «•((«»  wt««  S49  9S| 


I  ruii!>niitt«‘r  j 

I 

Frkdkic  Fladkr,  Inc.,  583  Division  | 
St.,  North  Tonawanda,  New  York. 
The  Teledyne  electrical  pressure  j 
tran.smitter,  for  use  with  corrosive  ^ 
medium.s  .such  as  red  fuming  nitric 
acid,  employs  four  active  300-ohm 
bonded  strain  gages  arranged  in  a 
Wheat.stone  bridge  circuit.  It  is 
available  in  ranges  from  100  to 
5,000  psi.  Powered  by  a  maximum 
voltage  of  18  volts,  the  instrument 
produces  a  full  scale  output  of  50 
mv  open  circuit.  Output  is  linear 
with  pressure  and  its  repeatability 
i.s  better  than  0.25  percent  of  full  i 
scale.  The  undamped  natural  fre-  | 


ELECTRONIC  INSTRUMENT  CO.,  Inc 

276  NEWPORT  STREET,  BROOKLYN  12,  N  Y. 

*'  .r  C*  t**  N  f 


ilCO  Kits  and  Instrumants  ar«*  acclaimnl  ami 
used  by  the  top-flight  universities,  srhools  and 
original  equipment  manufacturers  from  coast  ^ 
to  coast.  See  t;ie  complete  EICO  line  of 
superlatively  engineered,  hamlsome  VTVMV 
scopes,  tube  testers,  signal  and  sweep  generators, 
etc.  at  your  favorite  jobber  TODAY  Ask  him 
about  the  EICO  .Vfa/^e  Gmx/  Guarantee  the 
strongest  guarantee  in  the  Industry'  Write  NOW 
for  your  free  latest  Catalog  E. 


w£/ca» 


Dtlmt  IF  Siffiol  Gsatrotsf 
llodtl  31S  R.  Kit  $39.9S 
IMe  Its  lirtvr*  vif«4  S$9  9S 


Thousands  of  America  s 

ENGINEERS  must  be  right! 


output  also  make.t  the  tube  suitable 
for  rectifier  replacement  in  auto¬ 
mobile  radio  receivers. 


Cfiila  and  (ilioken 

Shaluhos.s  MI'XJ.  Co.,  10  Jackson 
Ave.,  Collingdale,  Pa.,  ha.s  intro¬ 
duced  a  new  line  of  coil.s  and  chokes 
adaptable  to  tailor-made  specifica¬ 
tions.  Types  include  high-Q  r-f 
chokes,  progre.ssively-wound  slug- 
tuned  broadcast  coils  and  o.scillator 
coils.  The  r-f  chokes  may  be  made 
up  as  two  separate  coils  having  a 
specified  coupling  coefficient.  High- 
permeability  iron  cores  are  some¬ 
times  u.sed  to  provide  greater  in¬ 
ductance  in  a  small  unit. 


instniments  and  KITS 
give  you 

.  Laboratory  Predsion 


It's  smart  •nainoorina  sans*  to  cut  your  test 
equipment  costs  -  without  sacnficing  quality. 

That's  why  more  engineers  than  ever  before  are 
building  their  own  precision  instruments 
with  EICO  Kits. 

For  top-notch  laboratory-precision  equipment, 

EICO  gives  you  the  newest  efficient  designs  and 
circuitry  and  the  finest  quality  brand-name 
electronic  and  mechanical  components.  Each  EICO 
Kit  IS  complete  with  pre- punched  chassis,  cabinet 
and  etched  panel  For  rock  bottom  cost,  you 
do  the  simple  assembly  in  one  easy  evening  with 
the  EICO  simplified  instructions. 


S"  tadi  M  OuiHaKSft 
MoM  42S 1.  Kit.  S39.9S 

tUM  t7i  htfn  ■nS  US  SI 
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L.  H.  TERPENING  COMPANY 

DISIGN  •  Rest  ARCH  •  PRODUCTION 
Mif  ro wovft  T ronvmi^tion  and  A%%ocioted  Components 

16  We%l  6U«  St  •  N«-w  York  73  N  T  •  Circle  6-4760 


(coAtmwed) 


NCW  PRODUCTS 


quent-y  i.s  over  1,5()0  cps,  dependinir 
u|)on  the  rantt<t. 


l*iiUM‘  .\ila|»t«‘r 

V’ako  Mku.  Co.,  Inc.,  Box  638,  Gar¬ 
land,  Tex!i.'<.  M(Klel  160  electronic 
pha.-ie  adapter  chanK'es  sinjrle-pha.-^e, 
1 1.5-voIt  40(i-cycle  current  to  thre«-- 
pha.se,  ll.Vvolt  at  100  va.  Output 
voltaKe  on  all  jthases  i.^  etjual  to  in¬ 
put  voltavre  •  3  percent  over  wide 
ranKe.>i  of  input  voltajre  and  fre- 
<iuency,  load  and  power  factor,  tem- 
lH*rature  and  altitude.  It  has  no 
movinK  [lart.s.  Weiy'ht  is  ♦)}  Ih  and 
volume,  168  cu  in. 


I  lu  niu  mvv.ixc  sIoomi  .iIxwc  u,i>  (leMv;iif(l  .iiul 

|)l  I  xllO  ('(1  oil  s|H'i  l.ll  iiliU'l  .  Ill  (|ll.llll  lt\  ,  III  out  |ll.lllt. 
I  liiiii^li  III. ole  ii|i  liiiiii  .1  iiiiiiiIk  I  id  illticiclll  sei  tioiis 

111. I/I  il  l■l',;l  till  I  \|ii  I  l.ll  )i'4,>..  tiMiiiiA.  .mil  \killi-il  tei  li- 

II II  HU  N  1 1  l.ll  le  II  I M  ISM  I  lie  III  III  dll  li  ilii  .nil  IS  l>«‘l\veeii  the 
•  mill  tl.ne^e  1 1  nil  I  lines  tu  •  imh". 

\\  III  I  III  !  It  s  .1  s|iei  l.ll  1 1  nil  I H II  lent .  MU  II  .IS  I  lie  tiiixei 
sliiUMi.  Ill  iiiiii|dete  iiiii  iii\\.i\e  ii.nisiiiissuiii  snsIciiis, 
ue  11  sit  ii|i  III  iniHliiie  ilieiii  vsilli  .1  Ini’ll  il(‘;.4iec  ot 
|iiei  isimi  liiiiii  liltie|ii  nits  III  |k'I  Im  iii.iiii  e  spei  s.  \l- 
iliiin,;li  inn  i  ii'.;nieei  iiiit  si. ill.  l.ilHii.ilin  ies.  .iiiil  tnllv 
ei|ni|i|ieil  slinp.ne  iisii.ilK  lnis\  nil  t;ii\  ei  iniieiil  loii- 
ti.iits  inn  niinsii.il  t.iiilnus  iii.u  |>eiiint  ns  in  wnik. 
\\  nil  Mill  nil  s|K'i  l.ll  I  nni|Miiieiils  Ini  inilii.iiN  ni  niliet 
IIIII  iiiw.iM'  s\ stems  We  sli.ill  lie  li.i|i|)\  In  i.ilk  with 
\nii  .ilmiil  Mini  pieseiit  .mil  ni  Inline  iieeils. 


S»*r\  ien-’l  y|M‘ 

Kapio  CiiKH.  OF  Amkru  a.  Harrison, 
.N*.  .J.  Type  \V()-.57A  portahle  o.scil- 
loscojie,  espivially  suited  to  tele¬ 
vision  servicinif,  is  an  instrument 
of  hi^h  sensitivity  and  wide  fre¬ 
quency  raiiye  which  is  equally  use¬ 
ful  ill  shop,  lab  or  factory,  for 
view  in  ir  a  ml  measurinir  square 
waves,  inilses  and  tv  sync  signals. 
Deflection  sensitivity  of  the  instru¬ 
ment  is  better  than  3o  mv  per  in. 
Frequency  respon.se  of  the  vertical 
amplifier  is  tlat  within  2.3  db  from 
0  to  .‘>00  kc,  down  only  6.8  db  at  1 
me  and  useful  iH'yond  2  me.  Fea¬ 
tured  are  a  direct-eoupled  vertical 
amplifier  which  is  used  to  provide 
flat  low-frequency  respon.se,  a  hiph- 
frequency  square-wave  response  up 
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e  c 


Plunger  Type 

MERCURY 

REIAYS 

^  APfKOViO 


★  POSITIVE  — HermctKolly  scoled 

mercury  -  mercury  contoct  assures  silent 
Ylickrriess  operation  ...  no  pittin9,  no 
sticking! 

★  DEPENDABLE 

—Hermetically 
sealed  no  dust,  no  dirt,  no  oiidation 
.  .  .  means  no  serricing,  no  cleaning! 


JOB-ENGINEERED 


FAIRCHILD 

PRECISION 

POTENTIOMETERS 

Fairchild  Type  748 
3-Garsg  Precision  Potentiometer 


llirr-’s  .1  I’liNtimi-lHiilt  iiislriinioiit 
tli.it  s  tspii.il  of  Kaircfiilil's  )ol>- 
•■ntJiiHiTi'il  solutions  of  ililiidilt  |)otriitioiii<'ti-r  ptolik  iiis.  It's  a 
3-Kaim  iMitoiitioiiK'ti  r  with  IT  t.ijis  jv-r  unit.  Kisintt  Iti  scitions 
of  (H|nal  ri'sist.iiKo  —  S  r.nh  sulc  of  ifiitrr  Hv  iimiik  tfsistors 
of  v.irions  si/os  lH'tw<.fn  t.ips,  .ilniost  an  infinitt'  ninniit'r  of  non- 
liiifar  liiiKtioiis  tan  In-  appro\iniat<-(l.  For  isintrol  piir|ios«-s. 
r-ach  unit  i-an  In-  iistil  .is  a  toiitniiioiisK  varsniK  switili  to  Kr*- 


CAMERA  AND  INSTRUMENT  CORPORATION 


Muh  as  riivr.itniiis  lu 

Ti»  !u‘lp  V(Ki  111  aiial>/iiiu  >*>ur  siH  iial  applii  atioiis.  I'ainliiltt 
oIFits  \<m  tlw  sriMtfs  ot  its  I’oti’iitioiiK'ti'r  sSaiiipU*  (..ilMiratory 
W  ntf.  iitis  in;*  uMiipli-ti*  lU  taiLs  on  >«nir  rtnpiirr- 
nu'iits,  to  Di  pt.  O,  S8-06  Van  W  vik  lk>uk'\ard,  Jamaica  1,  N.  Y. 


They  ALWAYS  Work 


Aroiloble  in  single,  double  and  triple 
groups  operoted  by  one  coil.  Coil  ratings 
tor  every  opplicotion  Contacts  rated  con¬ 
servatively  at  35  Amp  115  V.  AC;  25 
Amp  220  V  AC  Available  normally 
open  or  normolly  closed. 

Write  for  Catalog 


EBERTELECTRONICSeORP 


1IS-0^  Jomotco  Avcmim,  Hollis  7b,  L  I.,  N  Y 


What  Makes  a 
Mailing  Click? 


Advoniftiaq  moo  aqroo  e  •  e  tho  Hot 
tO  aoro  thoB  hoH  tho  ilorT* 
McGraw-HUl  Mailioq  Uott.  uood  by 
loadiaq  moouiocturoro  end  Indoo* 
trial  oorvico  oryooitoliOM*  diroct 
ygor  adoonioloq  ood  ooloo  prooM- 
tiooal  oiiorta  to  koy  purchooiaq 
powot. 

la  tIow  of  proooDi  day  dllficoltloo 
ia  aaiolainloq  your  owo  aoiliaq 
Uoa.  this  officiooi  poroooallBod 
oorrico  lo  porttcularly  Importoot  ta 
oocuriaq  tho  comprohonoioo  sorkot 
ooooroqo  you  oood  and  went  lih 
•oaMivoto  todoT. 


Cost  less  when  made  by 


MULTI-SWAGE 


The  economy  way  to  gel 
a  million  small  parts 
similar  ta  these  — 


Fxamine  the  tubular  and  solid  metal  parts  shown 
here  twice  size.  If  you  use  anything  similar  ...  in 
quantities  of  over  a  million  .  .  .  important  savings 
can  be  yours.  Send  us  the  part  and  specs.  Our  quo¬ 
tation  will  show  why  the  Bead  Chain  Company's 
MLLTl-STX’AGE  Process  has  long  been  known  as 
the  most  economical  method  of  making  electronic 
tube  contact  pins,  terminals,  jacks  and  sleeves. 
And,  why  more  and  more  users  of  mechanical 
»  parts  (up  to  H*  dia.  and  to  2*  length)  em- 
ploy  our  facilities.  WRITE  for  Data  Bulletin. 


HcGRAW-HIU 

OiRtCT  NAIl  list  StRVICI 


McGriw-Hill  Publisliiig  Co..  Irc. 

UnCCT  MAa  DIVOIOM 
330  Wast  42nd  Street,  New  York.  II.  N.  Y. 
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NOTHELFER 

Special 

TRANSFORMERS 

by 

Past 

Performance 


to  100  kc,  a  tilt  and  overshoot  of 
less  than  2  percent  and  a  linear 
sweep  ranire  from  15  to  30,000  cps. 


0«r  2$  yton'  ti- 
S«ri*«c«  I*  the  mam- 
Mtoctvrt  st  ipccial 
traii$fonn<n  to  moot 
iodi'idool  roooire- 
Mtoti  lyilt  is  qual¬ 
ity  provod  by  yoort  ol 
actual  uM 


Work  unti  Qiietirh  Table 

LI'J'EL  High  Freqiency  Ij^bora- 
TORIES,  INC.,  39  W.  6th  St.,  New 
York  23,  N.  Y.,  ha.s  designed  a  com¬ 
bination  work  table  and  quench  tank 
that  can  be  easily  attached  to 
vacuum-tube  or  spark-ftap  convert¬ 
ers.  With  the  sink  cover  on,  the 
combination  unit  forms  a  work 
table  29  in.  x  56  in.  for  mounting 
work  coils  and  fixtures;  with  the 
sink  cover  off  (illustrated  lower 
left)  there  is  a  quench  tank  24  in. 
X  24  in.  X  18  in.  deep,  fed  by  a 
1-in.  water  line,  solenoid  controlled. 
Heating  and  quenching  cycles  are 
controlled  by  a  three-circuit  timer 
operated  by  pushbutton  or  foot- 
switch. 


NOTHELFER 


WINDING  LAtORATORIES  ^4**^ 

9  ALBEMARLE  AVE.,  TRENTON  3.  N.  J. 


dependable  instruments 


4ncl  iti‘\cl4>|H'd  for  appliiA* 
lion%  TKhcrr  a  minimum  ot  $p«ir  4nU 
«ri)(hi  an  rR'iiuiml  Small  ute  . 

*  lixhi«vri^hc  M  Ib\  Ver- 

»aiilti>  «>t  operation  for  ihr  rciorilinK 
ot  strain.  >  ibraiion«  ilt^plai  cmrnt,  ac« 
celcraiion.  prt'«\urr  and  tcmpiraturr 


K»*vt*rlM*ralion  (ienerator 

AiDio  Facimties  Corp.,  608  Fifth 
.4 VC.,  .New  York  20,  N.  Y.,  offers  the 
artificial  reverlieration  generator,  a 
new  unit  for  the  addition  of  rever¬ 
beration  to  radio,  video  and  re¬ 
corded  sound  channels.  It  u.ses  a 
magnetic  tape  delay  .sy.stem  com¬ 
bined  with  a  new  re-entrant 
electronic  system.  Consisting  of  two 
7-in.  rack  panels,  the  basic  unit  will 
work  in  conjunction  with  most 
broadcast-type  audio  con.soles.  For 


Type  A  500 
12  channel 


The  Heiiand  A  500  Portable  'U  A  U  'O  A  1 1 

Otcill09raph  Recorder  niiny  Iraiurry  found  only  in  larger  instruments... 
easy  loading  lour  quuL  ihangr  paper  speeds  ..iraie  ideniihcation .. .simultaneous 
vietsing  and  mording  rrro  mirror. ..him  movement  indicator  ,  up  to  12  channels. 

H  rtte  for  complete  detailed  information 
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EMSCO 

FREE-STANDING 
SQUARE 
RADIO  TOWERS 


use  in  other  services  the  instrument 
is  available  with  its  own  micro¬ 
phone  preamplifier,  isolation  ampli¬ 
fier.  control  panel,  vu  meter  and 
sound  effects  filter. 


Mssimwffi  SaHty 
Minimum  M«int«n«nc« 


Chain  Pulne  Amplifier 


Emsco  square  self- 
supporting  towers 
are  conservatively 
engineered  according 
to  RMA  standards  to 
provide  for  wind 
pressures  up  to  50 
lbs  -per-sq  -ft 
Several  planes  of 
torque  bracing 
prevent  twisting  of 
towers  Square  cross 
section  with  lacing  of 
all  four  sides  provides 
an  extremely  strong, 
rigid  structure  Hot 
dip  galvaninng 
Insures  long  life,  low* 
maintenance  and 
maximum  electrical 
conductivity 
Standard  square 
self-supporting 
towers  available  in 
heights  to  500  feet 
with  30  40  or  50  lb 
RMA  design 
Whether  your  tower 
requirements  be  40 
or  looo  .  there  is  an 
Emsco  tower 
engineered  for  your 
needs  Write  for  new 
bulletin. 

Shown  h«rt  it  on  Cmtce 
Type  3RT  120  foot  40r 
UmA  detign  tower 
inttolled  for  South* 
wtttern  Sell  Telephone 
Co.  in  Dollot«  Texot. 


Spkncer-Kennepy  Laboratories, 
Inc.,  186  Mas.sachusetts  Ave.,  Cam¬ 
bridge  39,  Maas.  Model  214  chain 
pulse  amplifier  has  been  specifically 
desiirned  to  amplify  very  fast  pulses 
and  transients.  Employing  four¬ 
teen  6AH6  vacuum  tubes  in  a 
traveling-wave  circuit,  it  has  a 
bandwidth  of  40  kc  to  100  me  and  a 
gain  of  30  db.  The  input  impedance 
of  180  ohms  is  designed  to  match 
the  output  impedance  of  the  series 
200  wide-band  chain  amplifiers  for 
additional  gain  up  to  60  db.  The 
amplifier  finds  many  applications  in 
nuclear  physics,  radar,  high-speed 
oscillography,  television  testing  and 
general  laboratory  measurements. 


EMBca 

TOWttS  01  SsTli NGIH 
C  • 

□ 


2  KW 

VACUUM  TUBE 

BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


For  Only  $650. 

N«««r  b«tor«  •  tsIm  lik*  this  mw 
2-KW  beach  aM4al  "laaibar^ar-  i 
bifb  fraeaaacT  Mactioa  baatar  ...  fat 
mvim%  tiaM  aa4  aiaaay  ia  tarfaca  hat4- 

aalaa.  btaxiat,  aaldatiag,  aaaaaliag  aa4 

BMay  atbat  baat  traatiag  opatatiaat. 

Siaipla  .  .  .  Eaar  ta  Oparata  .  .  . 
Ecaaaaiical  Stoa4ar4iiaHaa  at 
Uail  Makat  Tbit  Naa  Lav  frica 

Pattibla 

Tbit  coaipact  ia4actiaa  baatar  totot 
ipaca,  rat  porfenat  with  high  afticiaocr. 
Oparatat  tiaoi  220- rah  lioa.  Caaiplata 
with  teal  tvitcb  aa4  aaa  baatiag  ceil 
OMde  ta  catteoMt't  ragairaoiaali.  Saa4 
tooipiai  el  varh  wealed.  Wa  will  ad- 
tita  tioM  cycla  rogairad  for  root  par- 
Hcalar  ieb.  Coat,  cooiplata,  aaly  $650 
loiaiadiati  dalirary  Iroia  iteck. 

Sciaatitic  Electric  Elactroak  Haatart 
are  oiada  ia  Ike  follewiog  raaga  at 
Power;  l■2-3Vk-5  7Vk-IO-l2Vi-15•1•25• 
40  60  80-100  250KW. 


EMSCO  DERRICK  &  EQUIPMENT  COMPANY 

10$  ANCEIES,  CAIIEORNIA 

HewtVon.  Toiat  *  Toiot 


Fractional  H-P  Motor 

Electric  Motor  Corp.,  Division  of  i 
Howard  Industries,  Inc.,  Racine, 
Wise.,  has  announced  development 
of  model  1100  fractional  h-p  motor.  , 
The  dynamically-balanced  single-  ' 
shaft  unit  is  a  brush-type  universal 
motor  of  1/20  h-p  intermittent  duty 
and  1/26  h-p  continuous  duty.  It 
can  be  equipped  with  any  of  the 
company’s  gear  reduction  units 


’  CORRUGATED  QUENCHED  GAP  CO. 

107  Maarea  St.,  GortiaM,  N.  J. 


ir 
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(CMtiAwH) 


H10  mOOUCTS 


with  hundred:)  of  ratios  available 
for  low  output  speeds. 


Itrouficaxt  Tiiiirr 


AFPROVTD  Kl.K(  TR()Nir  iNSTKl  MKNT 
CoRP.,  142  Liberty  St.,  New  York, 
.N".  Y.  .M(Mlel  A-60O  A('  broadca.st 
tuner  i.s  a  .standard  .sui)erheter<)dyne 
in  miniature  size.  Audio  output  i.s 
adjustable  in  lb,  and  1-volt  step-, 
I’ower  consumption  is  25  watt.',  ami 
total  current,  25  ma.  The  power 
supply  is  a  standard  117-volt,  bn- 
cycle  full-wave  rectifier. 


i 


THE  LEWIS  ENGINEERING  CO 


///  i  /•  ' 

NAUGATUCK 


J  j  1  — t  1,  ft 

CONNICTICUT 


HEATING  UNITS 

HEATING  ELEMENT 

RESISTANCE 
LINE  CORD 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD 
&  FIXTURE  WIRE 

INSULATED 
RESISTANCE  WIRE 

FIBERGLAS 
INSULATED  WIRE 

WIRE  TO  ANY 
SPECIFICATIONS 


Well  lor  you  or  me  it’s  hot  enouqh, 
but  for  l,ewi8  heat  resisting  insulated 
witn  It  isn’t  even  a  starter. 

Toasters,  wattle  irons,  stoves  and 
on  up  to  include  jet  engines  that’s 
wheie  Lewis  wire  is  doing  its  job 
day  alter  day  without  complaint. 

Hoes  your  wire  problem  involve  hot 
spots? 

Stitd  rout  rlr<tnni<  eonfrol,  totnmurucotioni  ot  opplioiK*  wir- 
iitg  ipfcibcatHMii  tot  o  io/i/(iofi  by  our  rogiMort. 


lMii  .<TRiAi.  Control  Co.,  1402  L’n- 
dercIifT  .\ve..  New  York  52,  N.  Y. 
Tvjh*  2tlb-.\  d-c  millivoltmeter  can 
detect  (Ih'  voltajres  a,<  low  as  5  /iv, 
or  with  suitable  shunts,  currents  to 
a  level  of  10  “  ampere.  Output  is 
an  a-c  volta/e,  the  rms  matrnitude 
of  which  is  precisely  1,000  times 
that  of  the  d-c  input.  There  is  no 
drift  in  the  instrument.  No  zero 
set  or  balance  controls,  or  calibra¬ 
tion  checks  duriny  measurement  are 


July.  1950  — ELECTRONICS 


31  iC  no  POT 

PRECISION  TEN-TURN  POTENTIOMETER 


eyes 


open 


Read  the  ads'  F.vcry  issue  of  this 
maKazino  contains  ads  that  offer 
valuable  services  and  useful 
products  hy  which  your  business 
may  lx?  i  un  more  profitably. 

The  lime  it  takes  to  read  all  the 
ads  IS  time  well  spent.  One  ad 
alone  can  pay  off  —  by  informing 
you  of  new  developments  and  new 
sources  of  supply,  by  helpint;  you 
do  a  more  efficient  job.  For  exam¬ 
ple.  you  may  locate  one  machine 
that  will  cut  your  production 
costs,  or  step  up  your  output.  Or 
you  m.iy  discover  that  the  equip¬ 
ment  you’ve  been  waiting  for  la 
now  available. 

This  magazine  displays  more 
ideas  and  merchandise  than  a 
trade  exposition  Make  every  issue 
your  buyer's  guide  Read  the  ads 
as  well  as  the  articles.  That's 
reading  with  your  eyes  ojHin  for 
business. 


McGRz\W-HILL  publications 


•T*  iliniict  titiwi  Mw«  ■««ldli 
EoMn  mlif  mt  cwnH  it  •*  M 
•nl  part  el  Hw  keealet. 


LIHEARITY 

ACCURACY 


±0.1% 


Units  foi  immediate  shipment: 

1,000  to  30,000  ohm  ronye. 

Special  resistance  values  made  to  order. 

WK.ITI  TOP  AT  roi 
■  NPINIIIINP  INSOIMATION 


Large  or  Small 

rOUMD  or  RICTRMGUIAR 

PAPER  TUBES 


COli  WIHOIH® 


SQUiVREi 


FOR 


Insid*  Perimeters  from  .592'  to  19' 

With  specialized  experience  and  automatic 
equipment,  PARAMOUNT  produces  a 
wide  range  of  spiral  wound  paper  tubes 
to  meet  every  need  . . .  from  '  ■{  to  30*  long, 
from  .392’ to  19*  inside  perimeter,  includ¬ 
ing  many  odd  sizes  of  square  and  rectan¬ 
gular  tubes.  Used  by  leading  manufacturers. 
Hi-Dirtetiric,  Hi-Sirtngth.  Kraft,  Fisb 
Paper,  Red  Rope,  or  any  combination, 
wound  on  automatic  machines.  Tolerances 
plus  or  minus  .002*.  Made  to  your  specib- 
cations  or  engineered  for  YOU. 


Paramount 


PAPiR  TUBE  CORP. 


616  LAFAYETTE  ST.,  FORT  WAYNE  2,  IND. 

MaumfMCturers  of  Paper  Taking  for  the  Elertrical  InJastry 
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Niw  ntooucn 


I 


"  ^  n*ceM«ry.  A  dynamic  runge  of  10.- 

^  '  000  to  1  and  linearity  of  the  output- 

SERVO  input  proportion  are  other  advan- 

_  .  ^  .  tageoua  features. 

omplifierf  ii  _ 

A  MICHA  PRODUCT  — • 


liM 

D  ARSONVAl  PORTABLE 

GALVANOMETERS 

AND  MOVEMENTS 


Servomechanumi,  Inc.  offefL 
a  group  of  functionolly 
pockoged  Servo  Amplifiers 
ond  companion  Power  Supplies 
designed  to  fulfill  every  need 
in  Jhe  control  and  instrument 
♦leld,  providing  the  system 
fesigner  with  a  facility 
if  proven  dependability 
ind  maximum 
•erformance 


Bidirertiunal  .Vntrnna 

The:  Workshop  As.so<iATEii.  Inc., 
6t)  Needham  St.,  Newton  Hitrhland.s 
61,  Ma.ss.,  has  announced  a  hiith- 
Rain  bidirectional  antenna  for 
straiRht  line  communication.  Pre.s- 
ent  miKlel.H  cover  the  frequencies 
from  mt  to  r)(l.  71  and  140  to  174 
me.  Flach  antenna  has  a  4.5-db 
Rain  in  each  of  two  opposite  direc¬ 
tions,  a  6M-deR  horizontal  half-power 
aiiRle,  and  a  front-to-side  ratio  of 
over  30  to  1.  The  antennas  are 
desiRned  for  communication  to  sev¬ 
eral  stations  alonR  a  straiRht  line. 
HiRh  Rain  dtvreases  the  number  of 
separate  in.stallations  reipiired,  and 
ruRRed  construction  enables  mainte¬ 
nance-free  operation. 


1 

.  I  Jll 

D'C 


bvio'w  mow**  rtg  »M'f«t»  iO«i 

».©«  iH>e«,gh«gT  Thr#*  mo4«lt  *  *  ’h 
t  s"***  dlv'i  on  ©f  06  0  *0  ond 

9*>4  pPKOI  ft 

niiiiii miiiihs  i 


4JI4  N.  Kimr  Av«. 


STEATITE 

CERAMIC 


AP  <yfl«->400  cyfU, 


•f  mourn  BKmm  mtmii 


I  Sliarp-C'.utoff  IVnhNie 

Ksnio  t'oRP.  OE'  America,  Harrison. 
N.  J.  The  6.AS6  sharp-cutofT  pen- 
^  tiHie  of  the  7-pin  miniature  type  is 
desiRned  so  that  Rrid  1  and  Rrid  3 


l>Mto  wiainMn  tad  aaauftauran  ia  iht 
radio,  tiactriql  tad  titctnmc  Baldt  an 
Bndiaa  ia  LAVm  ibt  pcadn  qaalioat 
callad  tec  ia  chtir  •ptaBoitioai  .  .  .  high 
ataipraavt  tad  dMitcuic  artagA,  low 
nolatan  tbaorpcioa  tad  rttiatoct  lo  cot. 
Eantt.  todt.  tod  higk  batt.  Tht  txottd- 
lagl*  low  lott-ftaoc  oi  LAVTTB  piat  in 
aiceUtni  wocfcabtlity  anktt  d  idtal  foe  all 
high  fnqaMCT  tpplicttioet. 

rtwpiwt  dttaifr  to  rtgoetl 
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Niw  ptooucn 


cmn  each  be  ueed  as  independent 
control  electrodes.  It  is  especially 
useful  in  gated  amplifier  circuits, 
delay  circuits,  gain-controlled  am¬ 
plifiers  and  mixer  circuits.  The  tube 
can  also  be  used  as  an  r-f  amplifier 
at  frequencies  up  to  about  400  me. 


Cryatal  Calibrator 

Measurements  Corp.,  Boonton,  N. 
J.  Model  111  crystal  calibrator  is 
used  for  the  frequency  calibration 
of  equipment  in  the  250  kc  to  1,000- 
mc  range.  Frequency  accuracy  is 
:±:  0.001  percent.  A  new  circuit 
arrangement  utilizes  the  cross¬ 
modulation  products  of  three  sep¬ 
arate  oscillators  operating  at  the 
fundamental  frequencies  of  0.25,  1.0 
and  10  me.  It  contains  a  receiver 
with  a  sensitivity  of  2  microwatts. 


Try  Rentier  for  Service-Tested 
”Hard-to-Get"  Components 


SILASTIC  RUBBER  SHOCK  MOUNTS 

(1  Idral  for  sub-pnnfl  mounting.  Isolates  lubes 
from  sluK'k  and  vibration.  Mount  retains  eom- 
plianeefrom  minus  70*  to  p/u.s  480‘'F  Invaluable 
for  military  and  airborne  e<(Uipmenl. 

(^(nt^ 

nllHIAT 

owo»«-  ^  '  orrosion 

to  ora»r-  lUH'kels  unde 

tion*  »p«***y*"a  •  •  \ibralion  %vi 

and  mdchonicot  chofoc  Kasv  to  inser 

i.tU..  0...rib. 

NO  obli«oti«". 


MINIATURE  TUBE  CLAMP 

2  ('orrosion  resistant  Holds  miniatures  in 
s«H'k«-ts  under  s»-vere  eonditions  of  sbiM'k  and 
>ibration  without  restricting  air  cireulatioO. 
Kasy  to  insert  and  withdraw  tubes  Three  si/ea. 

■  omlof  Company  ltd. 

ZtOI  aryonl  St.  Son  frontlMO  lO,  Calif. 


S^Hce /9/f  p 


WIDE  BAND  DIRECT  COUPLED 

OSCILLOSCOPE 


Tektronix  Type  514-D 

BmdmUtU:  DC— TO  me 

AC— .03  y/e« 

DC-  3  »/<« 

Sw#«p  ff«n9o;  01  01  Ht/cm 

coATiNuovs/jf  vonohh 

CoTjWorfOf.  Squor*  wov%, 

0— 50v  in  6  roNqtf 


The  advantages  of  the  direct  f 

coupled  oscilloscope  are  now 

available  in  the  region  of  10  me.  Not  only  is  it  possible  to  meosurp  the  dura' 
tion  and  amplitude  of  a  waveform,  but  also  the  D.C.  level  at  which  it  occurs. 


Freqiienoy-SenHitive  Relay 

Varo  Mpg.  Co..  Inc.,  Box  638,  Gar¬ 
land,  Texas.  The  900  series  fre¬ 
quency-sensitive  relay,  designed  to 
open  a  400-cycle  supply  circuit  when 
the  fretjuency  falls  below  a  pre¬ 
determined  safe  point,  has  5-am¬ 
pere  dpdt  contacts.  It  may  be  used 
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•  OiitrAvfod  lyp*  pviApiiA  outpot  ampMiort. 

•  AN  DC  voflofoi  •focIronksNy  rogolofod. 

•  Trig^fd,  f<¥fr9«it  or  imgle  $w99pi. 


#  *25  iigmai 

•  OtWf  5%  •cctffocy  W  EMiiiif 


MfHN  wk9  hf  tem0l9^$ 

$950.00 
#.  •.  k  RetHwed 


Sm*ll  phy»ic»l  iii«  »nd  hit><  eMlciency. 
Avkilibit  in  a  wide  rtn(c  ol  ti>e>  ind 
•hape*  for  the  Elettronict  Indutirjr. 


TUNCSTCN 

Wire  •  Hod  for  Contarit 
Rod  for  Valve  SeaK  and  Supports 
tiettrodes  for  Therapeutic  Apparatus 
Atomic  Hydrofen  Aic  Weldinf  Rods 
Rod  and  Wire  for  Metal  Volatilisation 
processes  0  Hammered  Slabs 
Sheet,  Strip  and  Foil 
MOLYBDENUM 
Rod  for  Contacts  O  Valve  Stems 
Crid  and  Mandrel  Wire 
Support  Wires  and  Rods 
Wire  for  Furnace  Windings 
Hammered  Slabs 

Sheet,  Strip  and  Fod  for  all  Purposes 
Sheet  for  Furnace  Boats 
We  alto  supply  Tungsten,  Molybdenum 
end  Tantalum  Metal  Powders,  Titanium 
Hydride,  Zirconium  Hydride  and  many 


FOR  THE  ELECTRONICS  & 
ELECTRICAL  INDUSTRIES 


Nlw  rtOPOCTS  IceetieMdi  | 

on  voltaKos  from  75  to  150  at  fre- 
(luencien  from  HSf)  to  1,0<X)  cp«  with- 
r»ut  injury  to  th«*  relay  circuit. 


I  \  MifrisM'rtiiiil  Sfiilt* 

Kaiui)  I’tiRP  UK  AmkrK'A,  Harrison, 
.1,  The  ,Mifrostick  i,s  a  transpar¬ 
ent  ruler  for  measurintr  the  dura- 
tiun  in  /isee  and  determining  the 
freuueney  of  video  siiriials  displayeti 
on  the  kinesco|ie  of  a  tv  receiver.  It 
is  intended  primarily  to  aid  stu¬ 
dents  and  technicians  in  traininir  a 
clearer  understaiidinv'  tif  time  fac¬ 
tors  in  tv.  It  is  also  useful  in  deter- 
minintr  picture  liandwidth  of  re¬ 
ceivers,  caliliration  of  test-pattern 
\v»*dp:es,  freipiency  of  heat  inter¬ 
ference  and  rinsrinpr,  and  other 
measurements  helpful  in  .servicinjr 
tv  r«H-eivers.  An  illustrated  descrip¬ 
tive  folder  is  available. 


('.Iu»p|»«>r 

STKVKNS-,\KNOI,l>  iNO.,  22  Klkins 
St.,  South  Hoston  27,  Mass.  Type  . 
2i>S  d-<-  a-c  chopper  is  rated  at 
10  to  oiMi  cps.  It  may  la*  used  as  a 
miNlulator  to  convert  pure  d-c  into 
pulsating  d-c  or  a-c;  and  as  a  de- 
miMlulator  to  rtvonvert  to  d-c.  Con¬ 
tact  arranjrement  is  sjHlt,  break- 
before-make,  in  air.  Nominal  rat-! 
inus  are  10  volts,  0.001  ampere  d-c, ' 
but  Inith  values  may  be  exceeded 


•Imwii  •ctwal  til* 


This  transformer  stud  was  made  in 
onf  piece  by  cold  heading  at  a  much 
lower  cost  than  would  be  possible  by 
any  other  method.  Cold  working  of 
the  metal  also  produces  a  stronger 
part. 

Perhaps  the  cold  heading  process,  in 
the  hands  of  Scovill’s  engineers,  tool- 
makers  and  operators,  can  help  you 
get  better  parts  at  lower  cost  Send 
your  sample  or  bluepnnt  for  further 
informaticm. 

"OmI^  t*  tfc*  RrwfItabU 
Um  •!  C*M 

—  BvINHa  N*.  1  4«Mrlb«> 
rii«  aavaaMivat  aa4 

llailtatiaa*  a<  tliit  pracatt 


far  tha  4atigaar.  It** 
fraa  far  Hia  atkiag. 


Mmtcloir,  N  J  •  Detroit  •  Wheoton,  III 

Lot  Angelct  •  Clevctond  *  Son  FroficiKo 
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MODll  250-C  WITH  THt 


masiON  uiDiwm 


IMPEDANCE  BRIDGE 


BROWN  afCTRO-MEASUREMINT  CORPORATION 


MODEL  B10  F 

Tr^iMC  PUnt n>nl«-  KrculattiHi. 
t  Mu«rrr«  «f  Power. 

••Stft  \  .UA  .  Ml  ••ItW  ^IliUmpere*.  t  on- 
HiiMuiiNly  AdiuNiMhIe. 

••StS  Vi>.C'.  Ml  O  fM  VIU  If  the  H«Mir«e« 
are  ('oiiiMMed. 

Holh  D.f.  OutpMta  Metered  for  \»ltMffe 
or  IMrroMt. 

d.S  MINI  IS.d  \  Output*  Provided. 
A.C*.  KIpple  lr>«*  than  10  MlllUidf*. 


MODEL  1210 

Prerlae  Ue4|r«»Edt  KeBulMiUin. 
t  IndepefMleBil  Hotirre*  of  Power. 

0-500  Ml  0-150  MllllMiiipere*.  t  on* 

ltnuoa*l>  AdJu*tMl»le. 

0-500  V.IM  .  Mt  O-.IOO  Mil*  If  the  t  H«»urre« 
are  4'omMnetl. 

Holh  l>.t  .  tlufput*  Metered  f<»r  V«illase  ti9 
I  urrenl. 

0.5  or  lf.0  V.A.f.  t>utpul*  Pr«i%lde«i. 
Kt|i|>le  l.e«i»  Than  10  Mtlll%<»lt*. 


Also  available  with  regulated  bias  output. 

PufM  /  Mf'a  Power  Nuppiir*  d«>uhle  ihe  utcfulnrw  of  a  imiiie  unit  at  lonBider- 
able  Mving  in  space  and  am.  >X  rite  fnr  aanplrir  speciAcations  on  these  and 
other  Fursc  Tutm  Power  Suppl>  Models. 

rURST  ELECTRONICS 

10  S.  Jefferson  Si.,  Chicago  6,  III. 


For  PrecidcoH  Washers... For  Prectdion  Stampings... 


Ufl  W.  ImfmffH  %ty4. 


Dtfroit  Mlcliif«a 


/  Howaid  B.  Jones  Division 

M  -  OS'*.**'  ©•  Vta'MRiaO* 


TWO  NEW 

TWIN  POWER  SUPPLIES 
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D(«fCT  DfClAAAL 
AD  CXJT  -  KXJ« 
NfON  GLOW  lAAAPS 

designated 

12  4  8  PfOVIDE 
DItECT  INDICATION 
10  91  AND 
instantaneous. 

LOCATION  OE  ANY 
OEEEtTIVE  'TU*E 


STAHE  OPEtATKDN 
_  WIDE  voltage 
range 


HIGH  COUNTING 
HATES  -  Uf  TO 
130,000  PER 
SECOND  A8SOLUTE 
ACCURACY 
GUARANTEED. 


COVERED  BY  BOTH 
IBM  AND  POTTER 
PATENTS  ISSUED 
AND  PENDING 


NEW  PROOUCn  (cmIOmR' 

on  an  intermittent  basis,  for  ex¬ 
ample,  in  servomet'hani.sm  applica 
tions. 


STancOR  1 

TRANSFORMERS  V 


Specified  as 
original  components 
by  the  biggest  radio 
and  TV  set  makers 
in  the  industry. 
They  have  to 
be  good! 


uy  Mobile  Radio 

Motorola  Inc.,  4545  Augusta  Blvd., 
Chicago  51,  111.,  is  producing  a  new 
f-m  two-way  mobile  radio  unit  de- 
.Yigned  specifically  for  adjacent- 
channel  systems.  The  Uni-Channel 
Sensicon  Di.spatcher  is  available  for 
oiieration  in  the  25  to  50-mc  or  the 
152  to  174-mc  land  mobile  service 
bands.  Outstanding  engineering 
elements  are  the  instantaneous  de¬ 
viation  control  of  the  transmitter 
carrier  and  the  broad-nose  steep 
skirt  selectivity  characteristic  of 
the  receiver.  Rated  r-f  power  out¬ 
put  is  12  watts  in  the  low  band  and 
10  watts  in  the  high  band.  Models 
are  available  for  operation  from 
6-voIt  d-c  or  117-volt  a-c  primary 
power  sources. 


WRITE. 

inquiries  promptly  answered 


STANDARD  TRANSFORMER  CORPORATION 

3S7t  ilSTON  AVfNUS,  CHICAOO  IB,  IlllNOIS 


Simple  •  Reliable  •  fconomicoi 


SlundofT  (lapafilor 

hil.KlTRICAI.  Re:A(TANCK  Corp., 
Franklinville,  N.  Y.  The  MCS  metal- 
clad  standotT  capacitor  has  a  capaci¬ 
tance  of  1.500  !i;tf  500  ftfif  and  is 
a  tjuick-mounting  ty|ie  with  a  solid 
axial  terminal.  The  ceramic  tulie 
is  enclosed  in  a  cadmium-plated 
metal  case  with  a  specially  devel- 
oi>e<i  end  .seal  for  protection  against 
humidity  and  temperature  changes. 


HifimI  Rwoiity 
coflMnralivt  rolti*BY  . 


few  lartt,  Rmy  <*ai 
Mf .  built  tYt  (lo« 
lomft  -  r«Rlo(Mblt 
M<kfl  tYP* 


l«  iiig  I  uIm's 

Raytheon  .Mm.  Co ,  55  Cha|H-l  St.. 
Newton  .58,  Mass.,  announces  the 
types  1V2,  6AU5GT  and  iiCBG  tele¬ 
vision  receiving  tubes.  Principal 
application  of  the  1V2  miniature 
half-wave  rtvtifier  is  as  a  high-volt¬ 
age  rectifier.  The  6AU5GT  lieam 
power  amplifier  is  intended  for  use 
as  a  horizontal  deflection  amplifier. 
The  6CB6  miniature-type  sharp- 


(OutuO  Wlrf  Itfd 
twiMcttn  fw  RftUhvt 


»OR  COMRIITE 
INEORMATION  AND 
QUANTITY  DISCOUNTS 
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's<*'>ce  Tests 
^  £»plosion 


Hun"<litT 


S«fid  Ml*  frM  informvti^fi  •«  ft«wMr 

MfiHil«ttiif  wfMH. 
Nom«_  ^o* 

Cowpowy _ 

Sir— 9 _ _  . 

City _ _  Zon«  S*o»» 


BOWSERhc 

Refrigeration  Division 

TIIRVVIIIE  •  CONN. 


«aw  S.S..WHflV9<>X 
HIM  VOITAGE  RESISTOR 


(  TA<Htai$in) 

4  watts  •  100  to  1  OO.CliH)  mogoh  ms 


nrvelopcil  for  use  poieniial 
diviil«r>  in  high  votuge  eleitriv 
Matu  generators,  S.S.VX  hiie  SOX 
Resistors  have  many  characieris- 
(iis  -partiiularlv  negative  tem¬ 
perature  and  voltage  cnctficients 
— whiih  make  them  suitable  fur 
other  high  voltage  applications. 

The>  are  lonstructM  of  a  mix¬ 
ture  of  conducting  material  and 


hinder  made  bv  a  priHess  which 
assures  adequate  mechanical 
strength  and  durability.  This 
material  is  non-hvgrovcopic  and, 
therefore,  moisture  •  resistant, 
llic  resistors  are  also  coated 
with  General  Klectric  L)ri-6lm 
which  further  protects  them 
against  humidity  and  also  sta¬ 
bilizes  the  resistors. 


Pwnrrr  in  kaJio  fntttnmini)  Jn^truttion  Since  I<f27  % 


Capitol  radio  t 

PMGINEERING  INSTITUTE 


j4n  TicrrdilrJ  InhnujI  ln\lilulf 


ADVANCED  HO.ME  STUDY 
AND  RESIDENCE  COURSES  IN 
PRACTICAL  RADIO  EITC.TRONICS 
AND  TELEVISION  ENClNEERINti 
Rr4iM\l  vouf  free  ^H>m^  >l*Jy  ar 
rrMjmi  hhocl  tafalns  Sy  r*iiisa 


ART  WIRE  AND 
STAMPING  CO. 


DEPT  2878 

I6(h  and  PARK  ROAD,  N  W 
WASHINGTON  10.  DC. 
JpffttreJ  yrtffjn  fruinim 


LET  BOWSER 
MEET  YOUR 
TEST  SPECS 


Bowser  Chambers  for  testing 
equipment  under  simulated  en¬ 
vironmental  conditions  meet  oil 
Government  test  specifications. 
Standard  Bowser  Units,  for  ex¬ 
ample,  will  perform  the  tests  for 
High  and  Low  Temperature, 
Humidity,  High  Altitude,  Mildew 
Resistance,  Sortd  and  Dust,  and 
Explosion  Proof  tests  os  re¬ 
quired  in  USAF  Spec,  No. 
41065-B.  Special  Bowser  Units 
are  available  to  meet  other 
specs  such  os  those  set  up  by 
A.S.T.M.,  A.P.I.,  A.S.A.  etc. 


Send  your  testing  problems 
to  us.  Mail  the  coupon  below 
NOWI 


WRITE  FOR  BUU.EnN4906 

Ii  gives  complete  information  on 
S.S.\Xhiie  resistors.  A  free  copy 
and  price  list  will  he  sent  on 
request. 


StWHITE 

TIN  1  8  WNIT8  OIMTAl  M8«.  COy  ■ 
- BIPI.  ■ 

li: 


IMDUSTIUAL  oivnioN 

■  If  lAtT  «e<k  ST..  NIW  YORK  IS,  N.  S.mm 


fllXItlf  SHAfTS  AND  ACCIStORIIS 
MOIOCO  PLASTICS  PtOOUCTS-MOlOfO  RtSISTQtS' 

Oms  ef  fdmmttes  A  AAA  S»l^mA^tss 


SMALL  PARTS 


Newark  2.  N.  1. 


Filamanta.  anodm,  aupporls,  apriAVS.  etc. 
lor  slactronic  tnbea.  Small  wire  and  Hal 
malol  lormad  parts  to  your  prints  ioe  yoor 
asssmbllos.  DoubU  polnlod  pins.  Who 
straiqhlsnsd  and  cut  dlomslsi  up  to 
inch.  Any  lonqth  up  to  12  IsoL 
LUXON  iisbinq  lacklo  occsssorioo. 
Inquiries  will  rscoivs  prompt  attsntlon. 
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iTANDAtO  Sl/fS 


OUTSlOf  OIA 
I  4«0 
I  7iO 
1  OAO 
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MARION  RUGGEDIZED  METERS 


^  in«  instrumrfiM  %rt%  new  ftcendArdt  of^uAliiir  and  sccurACy  ia 
eletiruat  mratufrmenc  Marioo  RugardiAed  iMCrummo  gtv# 
111  heiter  p<  riormamr  in  0my  ApplHaitonri  tr  fKem  with  coaftdrMe 
fil  even  wKcrr  you  ne«rr  twfore  dared  ute  “drlicafe  intcruacaa*' 
fi  Ihry  ri«rrd  all  jAN  16  requirrmeon.  are  6eraae#KW/ir  leWed 
M  and  (umplrtetf  mtrnhanfrable  with  exiating  jAN  ii*)* 

■  »Tpr% 

H  Marum  Kuggrilirrd  macruaienn  perform  perfectly  under  cricicnl 
V  «*f  ahotb.  vibratton.  mechariKal  tereaa  and 

'B  arrain  Hermetic  tealing  make*  chea  imper%K>u»  to 
M  ilimair 

H  ^  hen  you  nant  the  kei/  in  metert  for  any  appluation  R^^HER 
B  fr<»m  bulldorert  to  (veiger  Counter*  in»iM  on 

■  Marion  the  name  that  mean*  the  moac  in  meter* 

B  Send  fur  our  booklet  on  Marum  Rug^diied  Inacni-  |  .  ^ 

■  menu  Marion  Flectrical  Inscrument  C ompany.  401  |  ' 

B  (anal  Street.  Man<be*cer.  New  Hampthire  **«■«*■ 

MARION  MEANS  THE  MOST  IN  METERS 
.Maaa/ei/ar#  ri  af  kermetusUf  trsieti  mflen  itmc*  1944 


HERMETIC 
"I  SEALING 

COMPONENTS 


NEW!  OCTAL 
PLUC-IN  WAFERS 


I  available  in  production 

ntitie*.  R  I  Sene*  ORS  Plug  in 
rr«  feature  •everal  important 

new  development!  Hollow  key! 
are  form  biting  and  a  new 
hermetic  lealing  teibtiique 
make*  the  teal  practically 
•nde«tru(  tible.  even  when  the 
t««n«  are  bent.  The  entire 
a«aemblv  i*  eitremely  rigid  For 
ipWte  data,  tall  nr  write 
the  E  I  illuatrated  brochure 


ELECTRICAL  INDUSTRIES 

tNCOtrOtaTEO 

44  SUMMER  AVENUE  NEWARK  4.  N  J 


Niw  pkoouen 

cutuff  p«>ntude  is  to  b«  used  as  an  i-f 
amplifier  replacinif.  in  many  cir¬ 
cuits,  the  6AG5. 


Viliraling  Snilch 

Skrvombchanisms,  Inc.,  Old  Coun¬ 
try  and  (lien  Cove  Road.s,  Mineola. 
N.  Y.  The  Mini-Chopper,  type  CP- 
Ull,  is  a  miniature  electromechan¬ 
ical  device  for  converting  a  d-c  sijr- 
nal  into  an  a-c  sitfnal.  Conver.sely, 
it  can  be  employed  to  tran.slate  an 
a-c  .sijrnal  into  a  pul.-»atinjr  d-c  siir- 
nal.  The  unit  fits  a  standard  7-pin 
miniature  tube  swket  and  can  l>e 
clamped  in  place  iisinjr  the  tube 
shield.  Contacts  are  spst. 


Lileraliire - 

(ieiijer-Counter  X-Ray  Spectrom¬ 
eter.  North  American  Philips 
Co.,  Inc.,  750  South  Fulton  Ave., 
.Mt.  Vernon,  N.  Y.  A  24-paKe  book¬ 
let  covers  the  new  Geijrer-counter 
x-ray  .spectrometer,  a  hijfh-pre- 
cision  analysis  instrument.  Tech¬ 
nical  description,  outline  of  per¬ 
formance.  illustrations  and  charts 
are  included. 

Hif;h-Fidelity  Kquipment.  Uni¬ 
versity  Loudspeakers  Inc.,  So 
South  Kensico  Ave.,  White  Plains, 
N.  Y.  A  new  six-pajre  illustrated 
catalotr  devoted  to  a  line  of  hi)rh- 
lidelity  equipment  includes  cone 
speakers,  tweeters,  tweeter  adap¬ 
ters,  crossover  networks  and  coax¬ 
ial  speaker  systems.  The  publica¬ 
tion  jfives  complete  installation  in¬ 
structions  for  each  model  and  also 
announces  the  new  12-in.  20-watt 
wi<ie-ranve  cone  speaker. 

Sweep  Generators.  .Manufacturers 
KnRineerinK  &  Kquipment  Corp., 
Willow  Grove,  Pa.  Two  four-pasre 
folders  descril>e  and  illustrate  the 
I  .Sweepmaster  I  video  sweep  Kenera- 
I  tor  and  Sweepmaster  11  r-f  and  i-f 
I  sweep  generator.  Chief  features, 
j  sp»HMfications  and  applications  are 
I  given,  and  standard  equipment  fi)r 
'  each  is  listed. 

I 

Connector  Riilletin.  Cannon  Klec- 
I  trie  hevebqiment  Co..  .■5201)  Hum- 
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ENGINUR^NG  CO 


BIRTCHER 

STAINLESS  STEEL  ■  LOCKING  TYPE 

TUBE 

CLAMPS 


83  VARIATIONS 

WK«rc  vibration  is  a  problem,  BirtcHef 
locking  TUBE  ClAMPS  offer  a  foolproof, 
proctkol  solution.  Recommended  for  oH 
types  of  tubes  af>d  similar  plug*in  com* 
portents. 

More  than  three  million  of  these 
clomps  In  use. 

FREE  CATALOG 

$e«^  tor  ot  B>rrcH«r 

steel  tube  clomps  ond  our  stondord  coto* 
log  liftmg  ^fbe  base  types,  recommended 
clomp  designs,  ond  price  lift 


THI  BIRTCHER  CORPORATION 

iOt;  MUNIINCTON  01  lOS  ANOIIIS  JJ 


^£L£(rr«>NICALLY  REGULATED 

LiffiORATORY 

powkn  SUPPLIES 


XaMe^ 


Conseltefiee* 


S.v..tl.  SNARt.  S.-f-. 


Littit-tlieu{lit>of  facts  about  capacitors 

Tbe  thort  time  breokdown  voltage  of  a  well-made  D.C. 

capacitor  is  boI  leu  tban  5  to  S  timee  the  actual  working  *.■  SEflE 

eoltoge  at  20*~ 

E  =  Breakdown  eoltoge  i 

#  =  Rated  d.c.  working  eottage  ) 


DfDUSTRtAL  CAFACITORB  are  uneoryinglr  held  to  this 
formula. 

Designed  for  maximum  eolety  toctor  and  the  smolleet 
poeelbie  eolume,  DfDUfTRlAI  CAPACITORS  are  the  meet 
widely  ueed  capocitor  in  laduetrlal  oppUcaliene. 

Win'S  rooAT  rot  detailed  catalog 


INDUSTRIAL  CONDENSER 


Wotch  th  s 
specc  tor 
e  t  k  e  r 
cepociter 
tocts  ftiot 
will  kelp 
yeu 


Safes  Offices  in 
All  Prlncfpef  Cftiei 
3241  N.  Ceiltemlo  Ave. 
CklMfe  IB.  Illlnelt 


term  Wound 
Poper  Section 
'  Acetote  Bekkin 
'  Melded  Coils 
'  Bekelite  Rekkin 
'  Cetten  Interweave 
>  Cells  for  High 
Tempereture 
Applketiens 


Whether  you  require  an  untreated 
magnetic  coU  winding  or  a  series  of 
specially  treated  vacuum  impreg¬ 
nated  coils  Dono  is  set  up  to  serve 
you  with  custom  made  colls  to  your 
specifications.  Send  us  samples  or 
spedflcalions  with  quantity  require¬ 
ments  for  immediate  quotations. 


Also  Transformers  Mode  To  Order 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN. 
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fWlTMore  1 

COLSfastarl 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINEI 


Inilallalion  ol  inexpantiv* 

PAMAKCO  lanaiona  lowait  wind- 
inq  cxMta  bacauM  auch  mochina 
wUI  occonunodala  mota  cotU  al 
hiqhar  wlndinq  apaads  In  addition 
to  inciaaaad  ptoduclioa.  PAMARCO 
lanaiona  raiaa  pioductton  quality 
Piaa-iunnlnq  octton  ptactically 
allmlnatai  wlia  biaakaqa  and 
•hoitad  turns.  Simpta  thumb  tctaw 
sattvnq  quickly  adjusts  lot  any  wits 
qauqa  No  tools  oi  spacial  skill  aia 
naadad  lot  opaiation  Foi 
^  coaplata  data  call  ot  wiita 

1 


PitPER  MCmNERY 
1.  RESEARCH,  MC.; 


Imldt  St..  :>1.  <';tllf.. 

halt  a  ri-vim-il  two- 

color  aninhcfriUK  liullt-tin  OH  tyjifs 
K  and  KK  connfctor  tcrieit  which 
arc  widely  ijn»-d  in  ain  raft,  radio, 
radar,  phone  recorder  connector.^, 
(leiifer  Counter?*,  in.ttriimi-nf?*,  ireo- 
phyaicai  and  camera  i-  iuipment. 
tran.Hmittern,  control  paiielM.  oscil- 
loKiaphit,  potentionieterH.  c-r  re- 
cortlers,  tfeneral  electrical  and 
electronic  e«jiji[iment 

Itadio  I'arlti.  The  IJcinile  t'o.,  liivi- 
aion  of  United-Carr  Fastener 
C'orp.,  Newtonville  tiO,  Mass.  A 
3.'l-paKe  l<Htse-leuf-iK-rforated  cata¬ 
log  covern  a  wide  variety  of  radio 
pan.s  including  anode  connector i, 
atK’kets,  tv  components,  connecters, 
atand-otT  terminals,  lamp  socket 
assemhlies  and  shock  mounts.  Di¬ 
mensional  tlrawinirs  and  descrip¬ 
tions  are  Kiveii. 

>harp-(’utolT  I’entode.  Itadio  Corp. 
of  America,  llarristm,  N.  J..  has 
published  a  four-pajre  technical 
bulletin  on  the  .'iHT'.f  .sharp-cutolT 
pentode  of  the  It-pin  miniature 
type  inteniled  for  use  as  an  audio 
amjilitier  in  applications  re(|uirin(r 
reduced  audio  noise.  The  tube  de-  j 
scribed  is  especially  useful  in  the  > 
input  stane-  of  meiiium-Kain  pub-  ' 
he  address  systems,  home  sound 
recorders  and  jreneral-purpose 
audio  amplitiers. 

Motor  Starlini!  Capacitor.  Cornell- 
I  Dubilier  Klectric  Corp.,  South 
I’lainfield.  N.  .1.  Bulletin  511  illus¬ 
trates  and  describe.s  type  F,T\V 
ll'.io  electrolytic  motor-startinK 
i  capacitor  in  Bakelite  container 
i  which  is  1  in.  in  diameter  and 
!  in.  lonjf.  Capacitance  and  volt- 
i  ap’c  ratinjr  of  the  unit  described 
!  are  1 10  volts  a-c,  tiO  cycles,  124  to 
lit!  /if  and  maximum  ambient 
temperature,  tlo  C. 

Vibration  Isolators  and  MountinK 
liases.  The  Berry  Corp.,  177  Sid- 
‘  ney  St..  CambridKe  30,  Mass.  Cata- 
I  loK  ,'i02  illustrates  and  describes 
'  unit-type  air-daniped  mounts  and 
mount init  bases  used  to  protect 
'  electronic  eijuiiiment  and  other 
sensitive  apparatus  ai;ain.st  shock 
and  vibration  in  aircraft  applica¬ 
tions.  I’hotoy'raplis  and  dimen¬ 
sional  drawiiiKs,  plus  tables  of 


iSqoiWlWWlA 


Use 
SH.VER 
GRAPHAUOY 

for  0xtraordlnary 
•l•<trUal  performance 


THI  SUeRIMI  •RUSH 
AND  CONTACT  MATIRIAl 


IN  BRUSHES 

•  for  high  current 
density 

•  minimum  wear 

•  lew  contact  drop 

•  low  electrical  nelte 

•  folf-lubricotion 


IN  CONTACTS 

•  for  lew  rotistonce 

•  non-welding 
character 


AccwmwIofMl  dRRifA  RiptrlRWO  mmN  m 
€•11  •• 


GRAPHITE  METALLIZING 


CORPORATION 


N[w  piooucn 


(CMtMIMrfI 


available  load  rating.s,  help  the 
desittner  in  ^pecifyinir  suitable 
mountings. 
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Klectric  Timing  Motora.  ilaydon 
Mfg.  Co.,  Inc.,  Torrington,  Conn., 
offers  an  informational  catalog  of 
special  interest  to  users  of  electric 
timing  motors  as  components  of 
their  products.  The  8-page  2-color, 
hlc-size  booklet  gives  a  comprehen¬ 
sive  listing  of  available  electrical 
timing  motors.  A  full  line  of  stand¬ 
ard  motors  is  shown,  complete 
with  photographs,  dimensional 
drawings,  circuit  diagrams  and 
data  on  standard  specifications 
and  ratings  of  each  unit.  Ask  for 
catalog  No.  322. 


St«bU,  d«p«nd«bU  r«fti»tor»  m«d«  in  from  on#  inch  to  lt'/| 

^  incK«i  long.  Power  Rating  I  watt  to  90  wattt.  Raiittanca  valuat 
to  100.000  magehmt  Datignad  for  aaiy  mounting  on  a  panel  or 
itand'off  Intulator.  Can  be  auamblad  to  mate  tapped  combina¬ 
tion*.  Matched  pair  ratiitort  with  1%  accuracy  arailabla  (or  high 
voltage  instrumantation.  rpc  Hfgfc  VoltagP  Rpsistors  are  uiad 
in  quantity  by  leading  Manufacturer*.  In*trumant  Malar*.  Univarsi- 
tie*  and  Laboratoria*. 


Components.  Electrical  Reactance 
Corp.,  Franklinville,  N.  Y.  The 
Datalog  is  a  32-page  booklet  for 
producers  of  television  and  radio 
equipment  and  other  electronic  de¬ 
vices.  In  addition  to  complete 
Hi-Q  product  information  on  ca¬ 
pacitors,  trimmers,  resistors  and 
choke  coils,  it  contains  a  great  deal 
of  helpful  technical  data  carefully 
arranged  for  convenient,  quick 
reference. 


ALSO  MasurACTUStRS  or  hick  quality  PMCISION  wise  WOUND  RESISTORS  NIGH 
FNCaUENCY  RESISTORS  AND  HIGH  MEGONM  RESISTORS  WRITE  TODAY  FOR  CATALOG 


9C  resistance  products  CO 

iXwv  714  RACE  STREET 


HARRISBURG  2,  PA. 


.Miniature  Tube  Guide.  Hytron  Ra¬ 
dio  &  Electronics  Corp.,  Salem, 
Mass.,  recently  issued  the  new  4th 
edition  of  the  reference  guide  for 
miniature  electron  tubes.  It  lists 
all  minatures  to  date,  regardless  of 
make,  and  similar  larger  proto¬ 
types.  Included  are  132  tubes,  41 
of  them  new,  and  70  basing  dia¬ 
grams. 


TV  Optical  Projector.  Gray  Re¬ 
search  and  Development  Co.,  Inc., 
16  Arbor  St.,  Hartford  1.  Conn.  A 
recent  6-page  folder  illustrates 
and  describes  the  Telop  television 
optical  projector  for  use  with  film 
cameras.  The  unit  described  fea¬ 
tures  four  optical  openings  for 
dual  projection  of  opaque  cards, 
photographs,  art  work,  glass 
slides,  transparencies,  strip  mate¬ 
rial  and  small  objects. 


Accurately  Measures  Dynamic  or  Static  Displacement, 
Vibration  or  Movement  of  Any  Metal  Body 

On\j  Ih*  Cl*ctre  DyMmic  Microm*t»r  OMOSurM  tlatic  or  dTSomte  ditplocomont 
duo  to  occoatriolty.  cnial  TibrottOB,  radial  whip*  boariA«  cloorooco*  rodial 
oapaotioo  with  oocolorotloo  aad  rociprocoiia9  moTomont.  Moaouromoots  aro 
iadopoadoot  of  oceolorotloa  or  apood  of  rolotlon  oad  aro  mado  without  any 
Biochamicol  cootoet  botwooa  §000109  ualt  oad  movmo  obloci.  Not  only 
mooauroo  atotic  diataaco.  but  oapUtudo  of  dyuomic  movomoat  down  to  .0001 
lach.  SoaaitlTity  oqool  to  1%  of  total  dlaplocomoot. 


Geiger  Counter  Houklet.  National 
Bureau  of  Standards,  U.  S.  Dept,  of 
Commerce,  Washington  25,  D.  C. 
The  nature,  construction  and  use  of 
the  G-M  counter  is  concisely  pre¬ 
sented  on  an  elementary  level  in  a 
new  booklet,  Circular  490.  Included 
are  a  number  of  examples  of  special 


UNIQUE  FEATURES 


(•air  I  aiiawtat  laBtructian  nocaMary)  Maa«> 
rntm  mavaaiaat  •!  any  OaOy  avar  ratifa  «a 
to  .97%  tneli  wMti  rtantfari  aalt.  Graatar  tfit* 
laaaac  eaa  ha  maa»ura0  witti  •pacial  aOaatart. 


Sood  lor  flaw  Litmraturm  Today! 


flacffoolc  Iftslrofuooff 


MoAiofs  •#  ^roch^ 


ELECTRO  PRODUCTS  LAIORATORIES,  lac.,  asu-dm  ravenswood  aye.,  Chicago  ao.  ill 
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OuBfiloak 


LECTROHM 

FERRULE 

TERMINAL' 

RESISTOR 


PerKopt  fli«  mott  dcptndobU  retitlof  you  com 
«t<  Co«**»*#Mf-“**  »I*P^  tightly  into  ploco 

with  p«rftct  coMtoct  Troubit  htt — (errulot 
or*  ol  moM*l  ir.ctol  ood  therttort  mom  ondil- 
•Mg  OMd  MOM  corroftivf  WindiMgt  ort  p*r 
MioM«Mtlf  nhtf  %oi^9f9d  to  Ifmilot  All 
pertt  ort  iMltgrolly  embedded  im  vitreom 
«Mom*l  -o  liletime  coMStryctioM  Tube  eodi 
ore  left  optM  for  thru  veMfi/ofiOM 

SevtM  itoMdofd  »iie«,  roMgiMg  from  13  to 
190  Wottt,  o*oiloble  from  stock 


SOOl  Archer  AveMoe  CbKOge  IS,  Ml 

Div<*teM  ef 

The  Notienol  teck  WocMer  Co,  Nevork,  N.  J 


Butittm  #99 
illuttroting  this  ond 
many  other 
Lectrohm  guo/ity 


JUST  PLAIN 
RUGGED 
...  yet  an 
instrument  of 
highest  QUALITY 
.  .  .  PRECISION 
.  .  .  ACCURACY 


^  FOLLOW  THE 
U./  PARADE 
W  r^TO  THE  ^ 


INSTRUMENT 


TH«  twrliegton  ''HcrmotKelly  Seeled"  InsfrerMeet  wo* 
OctrgftW  enO  h  meiiMtectureO  te  conform  fe  JAN 
»M«cificet»on«  for  seeloO  mtfrwmonfr 

O  Steol  ca«o  with  hoovT  copper  cadmium  plate  and  black  tiaioh. 
o  Cacollont  ch  oldinq  due  te  caco  material  and  conotructiea 
O  Doable  ctronqlh  clear  qlaoa 
O  Slack  cotin  onodtiod  oluminum  bosol 


•  D  Aroonval  permanont  maqnot  typo  mooomont  for  DC  op 
plicottont 

•  Dooioeod  to  onhaaco  ponol  appoaronce 

O  Available  la  Jl}  ond  Stj  round  caee  typee 

•  Guoroatood  lor  one  year  oga  net  workmaaekip  ond  matoriole 


Bett  Buy  Burlington 


BURLINGTON  INSTRUMENT  COMPANY 

DfPT  r.70.  BURLINGTON,  IOWA 


NtW  MOOUCTS  (c««ti»iit4) 

forms  of  counter.s  which  have  been 
ileveloiMMt  and  a  discus.sion  of  .some 
nf  the  elwtronic  eireuits  eommonly 
used  to  obtain  an  indication  of  the 
re.siajii.se  of  the  counter  to  radiation. 

.4  biblioKraphy  of  scientific  papers 
IS  al.so  pre.serited.  The  bixjklet  is 
available  from  the  Supt.  of  Docu¬ 
ments,  U.  S.  (lovt.  Printinir  Oflke. 
VVashintrton  2't,  D.  t'.,  at  20  cents 
a  copy. 

(Germanium  Diodes.  Sylvania  Elec¬ 
tric  Products  Inc.,  1740  Broadway. 

;  New  York  19,  N.  Y.,  has  published 
I  a  new  Iniuklet,  profusely  illus- 
i  trated  with  typical  circuit.s  for 
forty  basic  Kermamum  diode  appli¬ 
cations.  Text  of  the  booklet  is 
trrouped  in  three  sections  which 
ilescribe  germanium  diode  applica¬ 
tions  in  radio  and  television  re¬ 
ceivers,  radio  transmitters  and  am¬ 
plifiers,  and  u  wide  ranjte  of 
instruments  anil  supervisory  cir- 
c.iit  devices. 

.Nuclide  Chart,  (leneral  Electric 
Co.,  Schenectady  5,  N.  Y.  Informa¬ 
tion  on  more  than  1,000  kinds  of 
atoms  is  Riven  on  a  new  chart 
beinR  distributed  free  to  scientists 
in  industrial  laboratories,  colleges 
and  universities.  Printed  in  check¬ 
erboard  fashion  each  of  the  90 
chemical  elements  which  were 
known  at  the  beginning  of  the  year 
is  given  in  a  horizontal  line,  in 
which  a  square  is  devoted  to  each 
kind  of  atom  or  isotcqie  of  that 
!  element.  Position  of  the  sijuure  on 
th  •  chart  shows  the  composition 
of  Its  atomic  nucleus. 

'  Insulation  Tester.  The  Merman  M. 

Sticht  Co.,  Inc.,  27  Park  Place, 

I  New  York,  N.  Y.  Bulletin  46.'>  de- 
.scriU-s  the  .Major  -Megohmer,  a  new 
small,  iKirtable,  handcrank  in- 
.siilation  tester.  The  instrument 
treated  combines  small  size  and 
1  weight  with  eonstant  pressure  d-c 
I  generator,  ami  features  an  extra 
I  ohm  scale. 

Si\  \e»  Tulx-s.  Eitel-.McCullough, 
Inc.,  .''an  P.runo,  Calif.,  has  issued 
a  small  lO-page  booklet  illustrat- 
I  ing  and  describing  six  new  tubes: 
the  lti.\P4  tv  picture  tube,  the 
4E27.-\  .■»-12.')B  power  pentode,  the 
IXl.'mCi  power  tetrode,  the  592/3- 
200.43  power  triode,  and  the  3x10- 
000.43  and  3\VlO(KM»,4.3  power 
,  triodes. 
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Compare 

for  results! 

Compare 

for  ffrice! 

•nd  you'll  cKooio 

th«  GREEN  ENGRAVER 


The  of 

WaveflcX’  Waveguides 


A 

IliltlCX 

Product 


€OMPOUI¥DS 

HrUntlflettllj'  ronpo«tti|»d  for  fre«  wosm, 

^trhes.  •Ilo,  mnd  wlneroU.  AvallabU  !■  wido  rmavo  of  moitlBg 
polatB  «ad  hardmasoM.  Mp^rlal  pallia^  ronpoaada  ara  heat  eeadaeilap 
aad  eraek  reeleCaat  at  ealremely  lew  teaiperataree.  Rerommeadatlaae. 
■peelde  data,  aad  eamptee  will  be  faraUhed  oa  reqaeet. 


IMfRIGNATING  SIALING 

ntfle  ««ll«  waitanre 

traaeferaer  eelle  kattiftet 

lanltlM  •eUt  aelMi  hOM  teralaal* 

wire  eeverlefe  iMhal  teraleele 

eeaer  tekee  en4  ferai  Iffkt  tmtaree 


DOTTING 
Itadle  Traaeleraere 
Ufkt  Uehe 
Leailet  Cette 
Ceekieeen 
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Tnaetenaere 

Ceekeeeae 


BIWAX  CORPORATION 


J44S  HOWARD  STRUT 
SKOKIE,  ILLINOIS 


274S  N.  JANSSEN  AVI. 
CHICAGO  14,  IlllNOIS 


Quality  controlled 


S  A  l»  II  I  |{  K  a  n  <1  <;  LASS 
J  K  W  K  L  It  K  A  It  I  ^  <;  S 

IVrroriMatur  |>r<>\i-<l  f<ir  itri  rision  iinil 
lonR  lifr  liy  Hiirl<ri  IraiiiiiR  makers  of 
rlrtlrtrid,  airrralt  and  liming  umlru- 
mrnl.%:  romitnisn;  u  Father  recorders; 
alt  testing,  indo  aling  and  recording  ap¬ 
paratus. 

I'nsrl  or  set  in  srrrHs  or  liuthinas  to 
suit  rr<|uirriiienls.  tk  rile  for  broeliure. 

Serving  induti  ry  u>ith  fine  jetrel  g  ginre  1913 

Kicl'o*"*!  II*  IlirtI  &  0».,  Inc. 

3  Sprufs*  SlrtTl,  \L  allham,  MaM. 
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FREQUENCY 

Stability 

IN 

Mobile 

EQUIPMENT  .... 

mak*  auf*  your  crytlaU  ar«  madm  by  Standard  Plato. 

For  yoart.  our  Crytlalt  hauo  boon  tlondard  at  oriqtnal 
oqutpmoni  with  loading  monuiocturort  and  for  roplaconont 
purpooot  by  largo  oporatort  of  mobtlo  oqulpOMnl. 

Proclto.  occurato,  Slondard  Ploto  Cryttalt  art  avallablo 
lor  ALL  typot  of  noblto  communlcotion  oqulpmonf. 

Poguoit  cato/of  f  ^or  compfoto  dofai/i. 


-35’C 


to«»Ki«ok  traoMMtlof  «  ttiigwi  mi  kwH  lo  tpwtto 
«oimI  ICO  mi  tnmm  m  ctooonm  iuncW*  tod  oliot  t  looro. 

t«M%  fMM  tlOOMWtlOt  0«M  t«VO  lOOC  tfOoMo  ttOO  OtflOOOl 

*Ofv«co  with  low  moMitOAowro  mi  ootvttMic  cooH 
MOOIl  VN.300 
Th»  modol  <ilwRtiotod  VH  700^  opo^otoR  on 
ono  C*y«tot  ContfoMod  t'oqvoncy  plot  on* 
ilocoly  ipucod  troquonc>'  onywKoro  m  fho 
rang*  IIB  137  M<%  e#  137  165  Mu.  A  I  or 
A  3  AM  Nom«nol  coii>Oi  powor  700  wotit 
wp  to  137  Mil  rodwiod  powor  op  to  I6S 
M<i  iow  tomporotwio  oporatton  wiing  go%  ^ 

t<<iod  ro<itt>o*«  Normal  tompoiotwro  eporo  dK 

*>on  witng  moriwry  vopor  ro<1it«or»  ffolotivo 
hwmid<t|r  up  to  95\  Cornploto  lochntcol 
doto  on  roquoRi  toroiom  bwtldc  olhof  M 

rod'OtologiupK  tolopKono  tronimttlort  w.th  yd 

o<ioc»oriot.  ond  inutioc  yowf  <nqu«ry  ♦!  you 
Ko«o  o  (ommun«cot<ont  problom 


*o»45X 


tr.v  in  general.  The  part  of  the  pro¬ 
gram  relating  to  the  development  of 
a  common  system  of  air  navigation 
and  traffic  control  is  .sponsored  hy 
the  Air  Navigation  Development 
Hoard. 


Might  Kudio  Operatom 

A  RECENT  report  from  the  Civil 
Aeronautics  Board  indicates  that 
radiotelephone  communication  from 
I  aircraft  in  overwater  flight  is  .so 
reliable  that  a  properly  licen.sed 
i  navigator-o|)erator  will  be  .suflicient 
in  the  future.  At  the  .same  time, 
CAB  indicates  that  under  certain 
I  conditions  of  oversea  flight  it  would 
;  be  advisable  for  aircraft  to  be  pro- 
I  vided  with  equipment  for  contacting 
I  surface  ves.sels  on  the  international 
j  distre.ss  frequency  of  500  kc,  using 
radiotelegraphy.  At  the  FCC,  how¬ 
ever,  doubt  exists  that  Atlantic  City 
regulations  permit  carrying  such 
an  o|)erator  who.se  qualifications  are 
less  than  Second  Class  Radiotele¬ 
graph.  The  Commission  is  pro- 
;  hibited  from  waiving  re<juirementa 
^  of  a  licen.sed  operator  in  the  case 
of  a  station  where  an  operator  is 
required  to  Im?  provided  for  safety 
1  purposes.  The  operator  unions 
oppose  complete  adoption  of  radio¬ 
telephone  on  the  grounds  that  only 
I  a  skilled  radio-telegraph  operator 
can  successfully  e.stablish  emerg¬ 
ency  communications. 

New  Betutron  Inslalleil 

One  of  the  most  powerful  atom 
'  smashers  of  its  type  in  the  world. 
I  a  100,000,000- volt  betatron  built  by 
the  General  Electric  Co.,  is  now  in- 
!  stalled  and  undergoing  tests  at  the 
I  University  of  Chicago.  The  16(>- 
'  ton  unit  is  being  used  for  atomic 
re.search  and  x-ray  studies  by  the 
experimental  staff  of  the  University 
of  Chicago's  Institute  for  Nuclear 
Studies.  Effects  of  powerful  radia¬ 
tion  on  biological  organisms  will 
‘  also  l)e  studied. 

Operation  of  the  betatron  in¬ 
volves  u.se  of  a  huge  electromagnet 
.  to  accelerate  and  maintain  electrons 
:  in  a  circular  path  around  a  dough- 
;  nut-shaped  acceleration  chamber. 
1  At  a  predetermined  time,  the  path 
of  the  electrons  is  changed  slightl,\ 
so  they  strike  a  small  piece  of  metal 


1 


DISK 

Recording 

WITH 

TAPE 

Quality 

Fairchild  Thermo-Stylus  KH 

•  For  maximum  reduction 

of  surface  noise 

•  For  quality  recording  at 

innermost  diameters 


WHAT  IT  IS: 

A  kii  of  special  styli  with 
miniature  heating  elements,  a 
cutterhead  adaptor  and  a  heat 
control  with  calibrated  meter. 


WHAT  IT  DOES: 


Applies  thermoplastic  principles 
to  disk  recording;  eliminates 
mechanical  loading  of  the  cut¬ 
ter  by  the  disk  material. 
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inside  the  chamber,  producing  an 
x-ray  beam.  These  x-rays  are  many 
time.s  more  penetrating  than  those 
produced  by  conventional  x-ray 
machines  and  by  radioactive  sub¬ 
stances  such  as  radium. 

F.LK  KLECTRONIC  IJtBORATOUES, 
specializing  in  design  and  develop-  ^ 
ment  of  test  equipment  for  the  com-  i 
munications,  radar  and  allied  fields,  i 
have  moved  to  larger  modern  quart¬ 
ers  at  333  \V.  52nd  St.,  New  York, 

N.  Y. 

CiENEVA  KLECTRIC  &  TELEVISION 
('ORP.  recently  acquired  73  percent 
of  the  stock  of  Continental  Electric 
Co.,  Geneva,  ill.,  manufacturer  of 
phototubes  and  photoconductive 
cells.  Continental  Electric,  in  the 
reorganization,  acquires  a  new 
building  and  will  set  up  facilities 
for  the  manufacture  of  tv  picture 
tul>es  of  all  sizes. 

Telrex,  Inc.,  A.sbury  Park,  N.  J., 
designers  and  manufacturers  of 
antennas,  will  supplement  existing 
facilities  with  a  new  laboratory  now 
being  constructed  in  Belmar,  N.  J. 

Potter  lNSTRf.MENT  Co.,  Inc., 
manufacturer  of  high-speed  elec¬ 
tronic  counters,  computers  and  asso¬ 
ciated  equipments,  has  moved  from 
Flushing,  N.  Y.,  to  a  new  plant  at 
115  Cutter  Mill  Road,  Great  Neck, 
N,  Y. 


RESULTS: 

•  R•U<•c••  b«il<  furfac*  nelt*  mt 
ImK  30  db. 

•  Mlnlmlia*  dUcrlmln- 

otlan  at  Innarmatt  diamatart. 

•  lllmlnatat  matt  dlfficuKlat  daa 
ta  pradwctlan  diffarancat  In  blank 
ditkt. 

Recordings  made  with  the  Fair- 
child  Thermo-Stylus  Kit  retain 
the  esthetic  listening  appeal  of 
original  sound. 

Write  for  illustrated  details  — 
specify  your  cutterhead. 


^~~/ajLnjcAi/jrl. 

RECORDING  EQUIPMENT 

CORPORATION 


IS4TH  STRUT  A  7TH  AViNUC 
WHITfSTONf,  NEW  YORK  fm.iia 


Spellman  TeiJ';vision  Co.,  Inc.,  | 
manufacturers  of  high-voltage  I 
power  supplies,  coils  and  projection  j 
tv  equipment,  recently  moved  to  I 
new  and  larger  quarters  at  3029  , 
Webster  Ave.,  Bronx,  N,  Y. 

The  Hei.ipot  Corp.,  manufacturers 
of  equipment  for  precision  elec-  ; 
tronic  circuits,  recently  moved  into 
a  modern  new  home  in  South  Pasa-  ! 
dena,  Calif.  , 

Clacde  Neon,  Inc.,  New  York.  ! 
N.  Y.,  recently  acquired  100  percent  ' 
of  the  stock  of  Standard  Electron¬ 
ics  Corp.  The  new  Claude  Neon 
subsidiary  has  taken  over  Western 
Electric  Co.’s  inventories  of  a-m 
and  f-m  transmitting  equipment, 
replacement  parts,  product  designs  . 


One 

Pickup 


PLAYS 

all  disks 


New  Fairchild  Turret-Head 
3-Way  Transcription  Arm 
Plays  Sundard  Laterals,  Mi¬ 
crogrooves,  and  Verticala, 
Without  Plug-ins  .  .  . 

WHAT  IT  IS: 

A  revolutionary  new  pickup 
with  provision  for  3  separate 
cartridges — All  in  ONE  arm 


WHAT  IT  DOES: 

Obsoletes  plug-in  cartridges. 
Eliminates  extra  pickups  on 
turnuble.  Performs  functions 
of  3  separate  pickups. 


RESULTS: 


•  laftrol,  Vwtieal,  Micro- 
groove  la  I  Arm 

•  Any  combiRofioR  of  corf- 
rMfos  1r  I  Arm 

•  Simply  torn  knob  fo  lo- 
loct  corfridgo 

•  Proisvro  chongot  oofo- 
matically 

•  Optimum  porformoRCO 
—  toporofo  corfridgo  for 
oocb  function 


•  Mo  arm  rosononco  — 
now  viscous  domping 

•  Fits  all  transcription 
turntobfos. 

Write  for 


Illustrated  Details 


RECORDING  EQUIPMENT 
CORPORATION 


IS4TH  STRICT  AND  7TH  AViNUI 

WNITMTONf,  N.Y.  ra-iia 
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Which  Of  These  Coil  Forms 
Best  Fits  YOUR  Needs? 


C*ll  Only,  Or  CnUt  Wnontf  T«  T»ur 

.  .  ,  ( Thi-rminriir 
II  (urnuih  hIuu  liin«<l  o'il  furmn  alon** 
•  iniml  wilh  iMlhr'f  itint:t<-  layi-r  or  pif* 
(a-  nimlinKa  to  lit  your  in  hich. 

■  Iium  or  low  fnHiiifncitK  anil  in  amall 
larici  priHliii'l loll  iiiiantitn-a 
Sif  latili-  Ih-Iow  (or  phyaii-al  iiai-ilira- 
dioia  of  iinl  forma. 

*IMB  COMyiltl  SMCiriCAIIONt 
fOI  IMCinilT  WOUND  cons 
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and  drawmiTH,  and  will  .service  and 
supply  replacement  parts  for  all 
Western  Klectric  liroadcast  tran.s- 
mittinir  miuipment  in  ihe  1’.  S. 

.\(<  iR\Ti'  Mm;.  ('«»..  manufacturer 
of  friction  and  riiblKT  tajies,  has 
completed  expansion  of  its  plant  at 
•  larfield,  N.  .1.,  for  the  improvement 
of  priH-essiiiK  and  priMlucts. 

.Makvin  llo'iiLS,  consuitiiiK  elec- 
tionic.s  enifineer  of  ChicaKo,  III., 
has  U-en  ap|siinte<l  deputy  executive 
director  of  the  Klectronics  llivision 
of  Ihe  .Munitions  Hoard  in  the  De- 
I  artmeiit  of  Defense. 


M.  Hobbs  W.  A.  Mustsn 


Wii.i.iA.M  A.  .Misskn,  previously 
a.s.siK-iated  with  the  U.  S.  Naval 
(Irdnaiue  Laboratory  in  radio 
proximity  fuze  development  and  in¬ 
strumentation,  was  recently  ap- 
(lointed  sujHTvisor  of  the  eliH-tronics 
laboratory  at  Southwest  Research 
Institute,  San  .-Vntoiuo.  Texas. 
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AS  ««•< 


U  <»<*A  1 

Ai  Aa**  ogival 


locks 


Tofvol  Tormtnol  DoobU  Ind 

iw9k  ltf«*  Boordk  ivgk 

cu$t9m  nr  standard  the 

gfmroHk  i  d  entnponents 

CAMMIMI  TNItMIONIC  COft^. 

437  Av«  .  Combftdgo  3$.  Moit 

W*»»  Co««»  S*o<4  Moiniofsod  f  V  toboftt. 
5014  Voniio  SUd  lok  A'kg«l*k,  Colitofmo 


lloKACK  K.  Sl.ONK,  radio  engineer 
for  the  Ft’C  since  I'.tlti,  is  now  elec’- 
t runic  eriKineer  for  the  ('ommis- 
sion's  new  Ottice  of  Formal  HeariiiK 
Assistants. 

H,  A.  McIi.vaink,  identified  with 
early  ert  ••xperiments,  has  been 
electisl  president  of  t'oiitinental 
Fbi'tric  Co.,  (ieneva.  111.,  manufac¬ 
turers  of  thyratron.s.  rectifiers  and 
other  iiiilustrial  tubes.  The  com¬ 
pany  expivts  to  set  up  facilities 
soon  for  the  manufacture  of  all 
Sizes  i>f  television  picture  tubes, 
cold-cathisle  S-fisit  Huorescent 
lamps  and  bactericidal  lamps. 

S.  M  Dkckkr,  formerly  assistant 
chief  1‘nyineer  at  Canal  Radio 
t’ori'.,  has  ta-en  a|>pointed  assistant 
chief  engineer  of  the  television  de- 
|iartnient  of  Air  Kiny  I’lialucts  Co., 


WHITNEY  METAL 

P  A  N  Y 


WHITNEY-JENSEN 

No.  5  il. 

HAND  PUNCH 

A  ItfMwctfHI  tool  tKei  Hot  4o0«»d  «id« 
OCctptaPC*  b«couA«  tl  Ik  durobU  powci 
M.  kOiT-lo-wkk  Ibc  No  3  h  bok  oa 
•divkiobj*  l<KO<»n«  .klop  cUOfl?  9«od- 
ootod  lo  pormit  gofck  kokliof  lo  onv 
Hwoot  d«p<b  up  to  9  Fornikbkd  co«- 
pl«l«  witb  Mytfl  pMAcbot  ond  d««k  in 
»lro«4  Niotol  cortyinf  cOk«  CopocitY  — 
%  bolt  tbeowfb  16  90  mild  ilttl 

OktroM  Itnttb  —  •’'4' 

Ht'Ebt  pi  top  —  ’'4 
Wfifbt  —  iVt  Ibk 
W»dc  lof  00*  lottil  COI0I09 


SPECIALTY 

DRY  BATTERIES 

are 

Laboratory 

Built 

Wp  cuktom  mokp  dry  battpripi 
qF  wnwkuol  ktiPk  ond  copocitipt 
to  9>vt  mokt  pFftctivp  kprvicp 
in  indwitnol  ond  loboratory 
work  of  oH  kindt.  Wp  wilt 
ftpp<*aily  dpkign  bottpnts  to 
your  individwoi  ntpds. 

Promptly  Supplied 

Wp  orp  kppciolly  pquipppd  to 
prodwcp  ond  ship  pvpn  thp 
tmoilpft  ordprt  of  hard  to  99t 
battpnpk  Without  dpioy. 

FREE  Helpful  Catalog 

Givpk  compiptp  dpuription  of 
herd  to  gpt  induttriol.  toboro* 
tory.  ond  rodio 
bottpnpk  quickly 
oyotloblp  frorn 
Sppciolty 
Writp  todoy. 

SPECIALTY  BAHERY 
COMPANY 
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PHOTOCiLl 

CASLi 


TRANSRADIO  LTD 


Ajm(iic4n  Thivisiom  t  Radio  Co 

SAINT  »AUI  I  MiNNiSOtA'U  S  A 


SEir-LOCKING  HOLLOW  SET  SCREW 
WITH  MONEY-SAVING  KNURLED  ROINT 
'WONT  SHAKE  LOOSE  ' 


Kmtttl94  H«od  Sli«MN«r  Scr«v« 
C>o«*l  Pint 


Knurl»4  C«9  S<r««t 

Fiot  H*«d  S«cli«t  Cof  Scr«vt 
5*l#'Loclrf«»9  S«ch«f  S«t  Screws 


a  iK*  spaced  a/ticuiaied 

R.F.  CABLES^^dg^ 


foi  DEMONSTRATING  AND 
TESTING  AUTO  RADIOS 


N««  Modtte  ...  0«i«9*i»d  for  tvdMt  D.  C 
EtocSrkol  Ap^oro^  on  A.  C 

f<|vip#*d  wiHi  Fwi'Wov*  Dry  DiK  Typ* 
■•Ctifi«r.  AMwrmf  NoiM  'Iaw.  W#Hf « 

Sk  Op«rotSen  OAd 

long  Ilf*  ond  •••okiity. 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 


\A/e ore  specially  orgoniied 
to  handle  direct  enquiries 
from  oversees  and  con  give 


Billed  in  Dollott  Settlement  by  your  cheek 
Tronsoction  at  simple  at  any  local  buy 
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^  jjPBlpcfe  meri  sgTict 
rigla  fl  yio  fiifelipi  . 


+  value  for  Industrv 

Ovvciopmant  and  Production  of 

SPECIAL  PURPOSE  VACUUM 

TUBES  BY  ECLIPSE-PIONEER 
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NIWS  Of  TNI  INOUSTtY 

Inc.,  Brooklyn,  N.  Y.,  manufnctur- 
ers  of  radioe,  wire  recorders  and 
television  receivers. 


Alfhed  Zi'CKERMAN,  chief  engineer 
!  in  charge  of  design  and  develop- 
;  ment,  is  now  also  vice-president  of 
David  Bogen  Co.,  Inc.,  New  York, 
I  N.  Y.,  manufacturers  of  sound 
i  equipment. 


A.  Zuckarmon  D.  B.  Siacloir 


Donald  B.  Sinclair  has  been  pro¬ 
moted  from  assistant  chief  engineer 
to  chief  engineer  at  General  Radio 
Co.,  Cambridge,  Mas.s.  He  succeeds 
Melville  Ea.stham  who  retired  early 
this  year. 


Harry  R.  Seelen,  manager  of  the 
services  group  for  the  past  seven 
;  years,  has  been  appointed  manager 
'  of  the  engineering  section  of  the 
RCA  tube  department,  I.ancaster, 
Pa. 


I  Phillip  B.  Laesih  ha.s  been  pro- 
;  moted  from  chief  televi.sion  engi¬ 
neer  to  manager  of  radio  and  tele¬ 
vision  engineering  for  The  Journal 
Co.,  Milwaukee,  Wise. 


Robert  W.  Sanders,  for  the  pa.«t 
eleven  years  chief  engineer  of  the 
advance  development  .section  at 
Capehart-Farnsworth,  Ft.  Wayne, 
Indiana,  has  been  appointed  chief 
radio  and  television  engineer  at  the 
I.os  Angeles  plant  of  the  Hoffman 
Radio  Corp. 


Frederic  C.  Young,  formerly  vice- 
president  in  charge  of  re.search  and 
engineering  and  a  director  of 
Stromberg-Carlson  Co.,  recently 
became  vice-president  of  Designers 
for  Industry,  Inc.,  Cleveland,  Ohio. 


Donald  E.  Stefxe,  recently  re¬ 
signed  from  the  engineering  speci¬ 
fications  department  of  Raytheon 
Mfg.  Co.,  Waltham,  Mass.,  has 
joined  .Arthur  E.  Akeroyd,  manu- 


Wf'ri-  not  in  the  Mjiniartl  vacuum  lube  buvinevv.  Hut 
we  are  tiehniielv  in  the  buvinesv  of  de\eloping  and 
manulactunng  special  purpiivv  vacuum  lubev  —  lubev 
that  are  not  generally  available.  IXiring  the  pact  three 
yearv.  lor  example,  our  facililiev  have  produced,  such 
devices  as  the  (  hronolron  ihernaal  lime  delay  lube,  the 
(  onveciron*  venical  sensing  tube,  the  I  I  - 1  lOOO  me 
lem(H'ralure  limited  noise  diode  lube,  counter  lubes, 
glass  enclosed  spark  gaps,  and  phono  pickup  tubes. 
LJiianiilies  ol  all  these  are  now  serving  many  phases  of 
industry  in  a  wide  variety  ol  applications.  Vi  e  invite 
your  use  ol  our  lacilities  to  develop  and  produce  your 
requirements  ol  special  purpose  vacuum  lubes.  >'our 
inquiries  cimcerning  the  scope  of  t>ur  facilities  or  details 
ol  any  ol  our  lubes  will  be  given  immediate  attention. 

u.s.  rAT  orr. 
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Screw  y± 

MACHINE  ^ 
PRODUCTS  " 


M»tal  •  Hbrm 


STAMPINGS 


Housings 
Assemblies  I 
Metal  Trimmings 
I  Electronic  Tube 

,J  Parts 

Phunollt*  •  Plastic 


Complete  Fabrication  Facilities  Under  One  Roof 
Exacting  Specifications  Met  — Rigid  Inspection  System 

WM.  STEINEN  MFG.  CO. 


BrwM  C.r.  ttomllton  St. 


N.wark  S,  N.w  J.rt.y 


rou«  iNOUitr 


EcMfise-PioneeT  Division  of 


Ttmeoeo,  mw  jnssy 


^  lOMlON 


PRECISION  POTENTIOMETERS 


!!! 

NEW  PHASE 
CONVERTER 


Single  Phase 
Input  / 

/IN  ^ 


Three  Phase 
Output 

OUT  \ 


Lloyd  T.  DeVore,  formerly  on  the  | 
statT  of  the  electrical  engineering  : 
department  at  the  University  of  ; 
Illinois,  was  recently  named  man¬ 
ager  of  the  Electronics  Laboratory  | 
of  General  Electric  Co.,  Syracuse,  i 
N.  Y.  i 

Albert  C.  Hall,  director  of  MIT’s 
dynamic  analysis  and  control  labora¬ 
tory  since  1946,  has  been  appointed 
associate  technical  director  of  Ben- 
dix  Aviation  Research  Laboratories, 
Detroit,  Michigan. 


Harold  Higgs,  previously  chief  of  ' 
electronic  service  for  the  Bell  Air¬ 
craft  Corp.,  ha.H  been  named  chief 
electronics  engineer  of  Jeffers  Elec¬ 
tronics  Inc.,  Dubois,  Fa.,  a  sub-  ! 
sidiary  of  Speer  Carbon  Co.,  St.  | 
Marys,  Pa.  i 


NtWl  Of  TMI  INDMTtY 


facturers'  representative,  Boston, 
Mass. 


Lynn  C.  Holmes,  senior  electrical  , 
engineer  in  the  research  laboratory 
since  1943,  was  recently  made  asso¬ 
ciate  director  of  research  at  Strom- 
berg-Carlson’s  research  laboratory,  I 
Rochester,  N,  Y. 


L.  C.  HolmM 


L.  T.  D«Vor* 


Harold  \V.  Schaefer,  formerly  di-  I 
rector  of  research  and  engineering  I 
on  radio  and  television  receivers  ' 
for  W’estinghouse,  was  recently  ap-  i 
pointed  special  assistant  to  the  di-  I 
rector  of  research  and  engineering  , 
at  Philco  Corp.,  Philadelphia,  Pa.  ; 


Louis  Kahn,  formerly  assistant  \ 
chief  engineer,  was  recently  ap-  i 
pointed  director  of  research  of  | 
Aerovox  Corp.,  New  Bedford,  Mass.  ! 

Dayton  Ulrey  has  retired  as  chief  ! 
engineer  of  the  Lancaster,  Pa., 
plant  of  the  RCA  tube  department, 
and  ha.s  been  retained  as  consultant 
to  the  company. 
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THE  GAMEWEll  COMPANY 

Newton  Upper  Falls  64,  Massachusetts 


MODEL  rai  -400  cycUi 


On<«  oeain  EAD  "linow-hew''  provie**  lh«  right  ontwtr  to  a  lough  preblom.  Our 
P31  rotary  phaio  convortor  it  i"  in  diomotor,  hot  an  ovorall  lotrgih  of  Shi",  woight 
opproiimaloly  16  ourKot,  and  it  ralod  at  60  to  SO  voll-ampofot  output.  Thit  nowly 
dotignod  unit  footurot:  Balaixod  Output,  Inhoront  Stability,  lorrg  Ufo,  High  Efficlonty, 
Minimum  Siio  and  Woight. 


YOU  DESCRIBE  IT  .  .  .  Wi  DESIGN  IT  I 


Variout  typet  of  potontiometeis  cus¬ 
tom  wound  to  tpocificationt  ora 
ovoilobla.  Thoy  footurg  axtremaly 
clot#  limiti  in  aloctrical  choroctarit- 
tkt  and  mochanicol  construction, 
low  aloctrical  noita,  low  torque,  and 
long  lift. 

All  typet  will  operota  within  ipec- 
ifiod  limitt  of  performance  at  tom- 
peroturei  — 55*C.  to  +55*  C.,  95% 
relative  humidity  at  oltitudet  up  to 
50,000  foot.  Corrotion  rotittant  ma- 
toriolt  ore  uted  throughout  and  all 
intuloling  portt  ore  fungkided.  Our 
potontiomotort  meet  AN-E-19  ipoci- 
fkotiont. 

Wo  invite  your  inquiriet  and 
tpocificationt. 


Mfrife  for  Bulittin  F-68. 


A  minor  modification  of  the  rtandard  Rl-ll-C 
(at  iliuitratod)  pormitt  operation  up  to  I  BOO 
(PM  After  a  tost  of  38  million  eyelet  at  ISOO 
(PM,  one  of  thoto  uniti  rfiowod  nogiigiblo  wear. 


JUST  PUILISHID! 
QmmHoii  and  Antwan  in 

TELEVISION 

ENGINEERING 


HftdUi  umtt  h'trrtrir  i<^r\  icp 
t*rt$trir  />«  Har.  U'uKondlH 


tku  couimo 


m«tn 
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POCKETSCOPE 


•r  WAniM^ 


Another  Wolormon  POCKET- 
$COPE  cenPrming  Iho  obtolotconc* 
•f  convonlionol  o«cille*copo«. 
Chorocloriiod  by  wide  bond  am* 
^IMor  fidolily  without  poohing  at 
grollotomoiing  portability.  S-14-B 
^OCKETSCOPE  it  ideal  for  lobora* 
lory  and  Bold  invottigolion  of  Iron* 
gionl  tignolt,  aperiodic  pultot,  or 
tocurront  oloctricol  wove  formt. 

\/«rtKal  SOiwv  ftw/mth.  wiin  rmpofo. 

—  2Di  ffom  DC  to  700RC»  ofto  pwK« 
ill*  of  0  3S|*».  Horisonlol  chonnoh  0.3v 
wiffi  r««poPt*  withtn  —  2D§  from  DC 
Ip  200RC.  ond  pwUo  ruo  of  I  Non -fro- 

y  dtKPifVUAOtift^  otfonwotoM  ood  poin 
^AfroU,  wifft  (ftfornul  CoUbfottOO  of  tTO<0 
^^ptitwd*.  Ropotitiy#  OP  friQpor  tifno  bo«o, 
Imoorltotioo.  from  VSept  to  S0KC«  wttfi 
lyrtc  Of  Irtp90r  Troc#  •■pooBtoo-  EiKot 
^opft  urooft  My  motoi  thtold  And  o  best  of 
d|b«r  footwroi. 

'  WMERMAN  PWTS  CO.,  INC. 

rNllADIlRMIA  IS,  PA. 

CAtic  AOO«t$s  KXfTSCorc 

WATIIMAN  PRODUCTS  INClUOli 
t-IO-t  OINiRAl  POCKSTSCOPR 
S-ll-A  IMOUSTRIAl  POCKITtCOPi 
t-l4-A  H4.aAIN  POCKSTSCOPR 
S-IS-A  TWIN  TUBS  POCKSTSCOPR 
S-RI-A  lINRAR  TIMS  BASS 

SAS1COPRS.  liNSAR 
'  AMPliriRRS.  R  ATONIC*  TUBRS 
!  anO  alkac  a^wlamaal 


■ACKTALK  (coAttAwod  from  p  1S3) 

And  aIm)  in  connection  with  re¬ 
cent  features  on  computers  and 
related  instrumentation  in  Ttmr 
and  the  Saturrlai)  f.’ccninp 
Without  ifoinif  into  the  argument 
as  to  whether  the.se  machines  can 
thtnk.  the  eyif  prucessintt  machinery 
seems  to  l>e  a  jierfect  answer  to 
those  who  scoff  at  Wiener’s  thesis 
that  a  second  industrial  revolution 
is  u|>on  us. 

Kohkkt  T  Nai.ixr 


llfliral  .\iil«‘liiiua 

Dkak  .Sues: 

I’KOHAHl.Y  unknown  due  to  lack  of 
publicity  durinir  the  war,  the  work 
on  Helical  Aerials  undertaken  by 
(’.  S.  Franklin  of  the  Marconi  Com¬ 
pany,  Fnyland,  prior  to  the  war  has 
not  rei-ei\ed  recojfnition  in  any  of 
the  excellent  articles  on  the  subject 
which  have  lieen  ap|>earini;  in 
KI-KITRONIIH. 

As  I  feel  that  you  may  care  to 
make  .some  reference  to  this  early 
work.  I  .send  you  copies  of  British 
Patent  S|H“cifications  No.  .'iTHStlG 
and  .'iTfil.'iy  filed  in  11(41  and  1942 
resjiectively.  Work  on  helical 
aerials  reached  the  stajre  of  test  on 
commercial  circuits  but  had  to  Ik* 
stopiH-d  owiny  to  the  then  exist- 
iny  circumstances. 

J.  Cl.  Kokh 

l.nl,  Ihxrl.ir  „l  llmiinh, 
Uii.l.i.*  I.horiiph  In,  1.1,1 
t'hrlmnfunl  KNp/f|Rid 


\iiiiio  4  fM-illaliuiis 

Kkak  sues 

>'oi  R  INTKKI>T  in  lamp  filament  os¬ 
cillation  {(' nn-ntnlk ,  .March.  19.'>((i. 
prompts  me  to  comment  that  oscilla¬ 
tion  in  the  audio-freipiencv  raiiye  is 
a  characteristic  of  the  minute  fila¬ 
ments  of  1  :{-volt  peiiliyht  ( tlash- 
liirht )  lamps  haviiiK’  int*‘yral  lenses. 

.Mv  own  ob*ervation  has  shown 
that  these  penliyht  lamiis,  when  en- 
eiK'ized  with  a  lonstant.  filtered, 
battery  source,  will  projis-t  a  mtMlu- 
lated  liyht  beam  with  a  fri'ipiency 
111  th»‘  his*  reyion.  probably  at  IK,- 
ooii  cycle.*  or  more,  which  may  be 
detected  b>  a  hiyh-pass  photiH'i*!! 


amplifier. 


ItKI.MAR  I,.  Browv 

.•AMlRf  1  *  ntmtj  /t#  r»t*  Nf 

f»»Npr(W  h'lrvtr-M'  f.*, 
#*****r/.i  n*f . 


FREQUENCY  MODULATED 
RADAR 


ELECTRONICS  MANUAL 
FOR  RADIO  ENGINEERS 


Handbook  of  Industrial 
ELECTRONIC  CIRCUITS 


SFE  THEM 
10  DAYS  FREE 


— I 

I  -  W.  42nd  Sc.,  N.Y.C  It,  . 

I  Hand  bnyfeiai  r<orr«apnB(tlna  to  Dumbrr*  oo  * 
cilrtiad  halnw  for  10  dAra'  niAmlioAtloti  cm  ApprovAi  | 
In  10  <lnr«  I  wiU  rmii  for  bnohiti  1  plus  I 

I  twm  rmiM  for  <WUf#ry.  and  rotum  unwnntod  bitnk'K  ’ 


,  . r,.  .  *.  , 

Thi*  itffrf  applm  co  U.S.  only. 


NfON 

t'KTRONC  f0» 

^  ASS  Sk  (xvl 

liSLII  tNC»Mf.B.NCCO 


STAlie  AT 
TfMPCiA 
TUKS 
r«OM  -40* 
♦o  *40*^ 


YOU  WON'T  WANT 
TO  MISS... 


Everybody  loves  a  parade  but 
here’s  one  that's  particularly 
interesting  to  YOU  because 
it’s  packed  with  “pocket-book” 
appeal.  It’s  a  never-ending 
parade  of  products  and  services 
designed  to  help  you  do  your 
job  better,  quicker  and  cheaper. 
You’re  in  the  “reviewing  stand” 
for  this  parade  because  it  comes 
to  you  in  the  advertising  pages 
of  every  issue  of  this  magazine. 
Alert  manufacturers  use  these 
advertising  pages  to  get 
the  neu's  about  their  products 
and  services  to  you  . . . 
quickly  and  effectively. 

To  be  well-informed 

about  the  latest  developments 

in  your  industry . . . 

and  to  stay  well-informed . . . 

read  all  the  ads  too. 


M(GRAW-HILL 

PUBLICATIONS 


MICROMETER 

FRCQUENCY 

METER 


Tfttfitmitttrt. 
from  1  I7S  me, 
itliifi  0  002S  p«r  ctnl 


witliifi  OOOiS  p«r  ctni 

LAMPKIN  LA60RAT0RICV  INC 

Pla..  U.  S.  A. 


FOR  THE  RADIO  INDUSTRY 

NtTROCEUnLOSE 

STimimc 

MOISTURE  REStSTAMT 
THERMO  PLASTIC 
THERMO  SETTIHG 
VIHYL  IN  COLOR 
COa  VARNISH 

BARRETT  VARNISH  CO. 
1532  SmHi  SOrii  CMirt 
Ckar.  SO.  III. 

WrH*  V*  fee  ASSItl«a«l  latofiMtlM 


-EL-TRONICS,  INC. 

R•»#or<h,  d4vtlopm«nl.  and  monoloctWO 
of  •l•<tronic  •quipmtnl— a  tinRU  mod«l  to 
largo  quontiftot. 

WRITE  TIMT  fir  FREE  REURIE  IF  IRR  RlUT  FACiLlWt 
SotCioliBtt  ill  Ct<f4r*M«FI«f 
tui  v  R  RmbtR  St  •  fRila  13.  R»  •  RRititd  I  MIE 


EISLER  M«nut«crupci  SoMiomcMl  lor 


liigfc  tp«od  high 

SHORTED  TURN  INDICATOR 
TH«  KMi*A  Turn  aiiB  Oo*«i  Ctr««it 

C«H  Cti«th«r  —  M*4«l  lOiR  **  si«fl« 

sli*r1«4  tiirAS  •!  s  44  «ir«  in  Mnai«i*Nt«4  cNIs. 

&*an4«r4  iNan4r»l  3/ 14  ■  I  I  Int  ail  a«ara«a 
MM  eallt.  Rafulatad  varaaai  tuha  cirpMit  Jarh 
for  aadl*  lN4Kat»*«i  ta  SMBtlaaiaiit  l•llla.  aialar. 

Pram  pi  dHivarias.  Prka  IlM. 

KARTRON  Hantlfiflafi  RapcB.  Calif. 


SUB-MINIATURE 

PRINTED  ELECTRONIC  CIRCUITS 

■radaaW  fra*  poor  aalkaaattaa  or  iPlattaf  aNo* 
tranla  applppiaiit.  Ciraolta  Rrptf  a«  aaraaitaa  OP 
Nr  dfiaW  m  piMtH*  mR  BMBP  Roapa.  CoaMaoM 
aarvlap. 

PLASTICS  4  ELECTRONICS  CO. 

272  NerthlM.  A*..,  ..tfal.  S,  New  Yoffc 


SODIRINO 
HAZING  A  WEIOING 


THE  NON  MELTING. 

waterproofing  and 

INSULATING  SILICONE 
COMPOUND  FOR 
IGNITION  SYSTEMS 
AND  ELECTRONIC 

equipment  meets 

ALL  THE  require 
mENTS  OP  AN  C  17fo 


For  mora  doto 
on  DC  4  Sill 
coAo  compound 
writo  Dapl  C-4 


DOW  CORNING  CORPORATION 

MIDLAND,  MICHIGAN 

Aflon«o  a  Omcoo*  a  OovalonO  a  OoDoa 
Loa  Awpalaa  a  Naw  YorR 

*  In  Canodo:  FtRargloa  Canodo.  Ud.,  Toronfo 
In  Rnfland;  AIRrlfM  ond  Wllaon.  Ud^  London 


.MPI  Nikts  ■in  tliR 

SI  filftrnl  tilts  I  sifts 


Miniofurp  bell  boorings  for  opplicof*on  in  prociston 
mocKonisms  minimito  fricfion  ond  woor  H«gh  lood 
copocity.  Loo«l  woigRt  ond  tpoco.  Spoctol  doitgna 
ond  compMo  ongtnoortng  torvKO  for  your  oppltco* 
bon.  Wrtfo  for  cofolog  E. 
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Pkoi  bssioNAL  Services 

Coftaulting — PotcnH — Dctifii — D«v«lopi»Cfit — Mtosurvmtnf 
in 

Radio,  Audio,  Industrial  Electronic  Appliances 


AMPLIEltt  CORf.  •«  AMERICA 

M0if4tf€h,  l}t$t0n,  PrvH9fm0mt 
mmd  .Wdtu/trftris#  Emfxnttfi 

Sanatitu  M  itnea  iMt  ta  All  rkmm  *f 
MAUNEnr  TAPE  EM^JRfMNO  n>B 

A(x  Aprut’Anttsa 

PrialdM  Sat^iialM  Pawar  Sufadea 

A.  C.  ■MM9.  tadd 

M  f  Sasadway  Raw  Tara  tt.  R  T 

Eugene  Mittelmann,  E.E.,  Ph.D. 

CdR/R/fiR#  Emfineer  df  Fkfiidit 

Ptaa— iiy  Raada#  laduatrlal  PlfcaHi 
AARdad  PbfMiaaad  Matbanutlw 

Mt  «  Waabtagtaa  BtM  rhl—a  t,  tlL 

Maiat  MSI 

CROSBY  LABORATORIES 

MarfBjr  G.  Cmby  tt  Sttf 

PM  Cl— aalmil— II  TT 

iaduatrtal  Paatrnwlta. 

Nijb  Praauoaay  Uaatina 
(Ribai  Ubaaainry  A  Miidal  SIkw  at 

IM  Hwrteaa  Rd  .  Miaaala.  R  T 
tterdwi  (Ity  ?  tMi 

NIAGARA  ELECTRON  LAIORATORIES 
coftsrvrATtoR  •  oksior  •  roRvntccnoR 

MrU  THE  THBEMOt'AF  RJEX«AT 

•aaolaUitac  ta  aalaUaa  *f  arablwaa  of  alwitraaU 
aad  alaatra  parMaai  toairuMatatiaa  far  tba  ra- 
•aarab  ar  aaairtlaal  laharaiary  laduairlal  pUai 
pratil—  alaa  laattad 

Aadaaw.  Raw  Tart  t'aU*  Add—  NIATBOKLAB 

f  EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC 

C^uiuitinf  Em^imftn 

IUaaar<%  Iwealnaiaawt  aa«l  Maaufaetu/a 
*r  Bar(r*>al«  aad  dirnawwpta  BgulaaMM 
Rpwialieta  la  Hlfb  Rpaart  l*b*taaraaby 
im  Rraaailna  A>*aua.  Baatoa  It,  Maaa 

PICKARD  AND  BURNS,  INC. 

C^miulttMg  Elfftronic  Enfinten 

Amalpala  and  KraluAttoa 
nf  Hadlo  ttr*t««a 

Baaaarrt.  li**al<ipMet  A  ItewlAB 
of  l^aclal  Daet/oala  RcuIpmu 

Mt  lltAklaad  Ar*  .  Naadhaa  N.  Maaa 

ELECTRONIC  ENGINEERING 

CO  of  CALIFORNIA 

lUdt*  anti  nartroaic  raaMlcing  and 

Imnictiitia 

19a  a  Altataile  |4W  AncalM 

[  fR'aMia  1  TUI  ('alifficala 

ALBERT  PREISMAN 

C9nsulUu0  Engineer 

T^MarUlon.  Pulaa  Tarbaltiua*.  Vldaa 

Aapllftw*.  niaainc  .Noeworta. 
laduMjlai  Appilancaa 

ABltalad  with 

MARAORinCRT  TRAIRINO  AflfHTCIATBi 
tPM  14iA  01..  N  W.  Waabtaatoa  It.  D.  C. 

ERCO  RADIO 
LABORATORIES,  INC. 

ffdJia  Cta«iR«aird/t*ai  Eqmipmfnt 

Mialaanrina  Pita  n**alna«ant  rtadualiaa 
lltawar*  la  Praauiay  aatft  TbiagriaA 
fiartlaa  tTty  •  U^aa  lelaad  •  Raw  Tart 

THE  TECHNICAL 
MATERIEL  CORPORATION 

C9mmmmc£ttons  CdR/v/fdBfi 

AyataaM  #n#4iaaar<«M 

Qiwal  Itdlcaa  and  Labaraiary 

111  mnainw  l*laaa.  MamamnaaB.  R.  T. 

SEARCHLIGHT 

SECTION 

(CLASSIfllD  ADYIUTISING) 
CoMUmMe  M  pmt**  II I-II4 


MBfUMB  IBt»  If*.):  A44rrt»  la  cJU*  •*<ir*»l  f*a 

BMW  rOMK  11*  W.  ttiuf  •(.  fll) 

CHICAao  ft*  >•.  Mirktinn  Am.  Jit) 
gAH  rHAKClSCO:  II  rtl  Bt.  H) 


POSITION  VACANT 


WANTED:  El J^TTEOSTATIO  CApACltor  Eb«1- 
B**r — Eip*rl*Be*<l  IB  d»lfB.  proc**alBt  BBd 
manafartor*  of  pappr  di#l#ctr!c  capadtora. 
Kaovladc*  of  aotaa  flltara.  matalllaad  papar 
capacltora.  coramlc  capaettora.  antS  mlea  ca> 
pacltors  daairabla  Wrtta  full  parttcolaia  aa  U 
•aparipoca— ^oaildaatlal.  Blaatroaica 


fM^LOYMINT  SfJIVICf 


BALARIED  PBRBONNBU  ll.ObO  tSft.OtO  Tbta 
coDfldPUtlal  aarirlca.  •atablUhad  1917*  la 
(•arad  to  iippda  of  blab  crada  mpa  who  aaak 
a  chant*  of  i  oaaactlOD  undtr  coaditloaa  aaaur- 
inc.  If  •mployad.  full  protactlon  to  praaaut 
pooitlon.  Rand  nam*  and  addraaa  only  for 
dotalla  Paraonal  conaultatlon  tnvttad  Jlra 
Tbay*r  Janntnta  DapU  L,  141  Oranc*  8t..  Naw 
liavan.  Conn 


fMPLOYMfNT  ACiNCY 


KIaB<TRICAL.  KNOINEERBr  Taachint:  Powar, 
Elartronlta  All  rank*  to  Head  Dapartmaat 
Unlvaraitiaa  AtlanllC'Paclfta  To  MOOt.  Ulaa 
phono.  Photo,  c^uallf.  Clina  Taacbara  At«ncj. 
Eaat  IdOnaint-  Mich. 


POS/TfONS  WANTID 


RADIO-ELECTRONICS  Taabnlclan:  Amaricaa. 

ata  97.  atntla.  daaira*  lent  tarm  poalttoa 
anywhara  In  Phillpptnaa  Amlabla  dlapoaitloa. 
Bpaaka  aoma  Tataloa  and  Viaayan  10  yaara 
military,  amataur  and  rommarclal  radio  ax- 
partanra.  PW-C14&.  Klactronlra. 


PATENT  RNOINEER>-Attornay  now  a  U.  8. 

Patent  Kxamknar  of  complex  alartroBlc. 
alartrtcal  arta  i4  yra);  Elartrical  Encknaar  I 
yra.  Mamhar  of  State  Bar  It  yra.  aaaka  raapon- 
aibla  patent  connection.  PW-llOf.  Elactronlca 


KLECTRONP-S  KNGINRER.  fradaatad  M  IT 
1943  with  H  9.  and  M  S.  datraaa  apactallxlng 
In  pulaa  communication  ayatema  daatraa  par- 
nianant  poaltlon.  PW-I44I.  Elactronloa 


PAUL  GODLEY  CO. 

f.'aafa/fid#  R4Jb9  E.n$tneeri 

OBIUT  Rtm^R  N  » 

9mt  199*  UttI*  ralU  4  \999 

ANDREW  W.  VINCENT 

CtlNSrLTANT 

De^'tUpmtnt  4nd  \toJftf 

Baranunacaatlr  raiay*  A  dnetcaa  Andln  aad  U- 
i*fau«uiuaw^i<«  oaata  baaiota  aeauol  aalaatf 
alrruua.  TUIapbnwa  aM’iiyaat. 

994  W  Ilifb  Tarrar*  RorAoaur.  R.  T. 

Uaaaaaa  M4« 

APDIO,  TV  riald  Eng;  It  yra.  practical  axparl- 
ani  a  In  matntananca  of  profaaaional  audio, 
TV  and  radar  equip.,  daaign  and  maintananea 
ruatom  home  mualc  ayatema  Member  A  E.S., 
Aan<>.  A  I  E  E.  flood  tech,  educational  bark- 
ground,  exo.  referen<'ea  exp  cuatomer  relationa. 
Extremely  conaclentloua  Preaently  mag  TV 
aervl'“a  lab.  and  fleld  aervlre  terb  .  electronic 
organa  Daalr*  Held  work.  H.  F  audio  or  TV 
Prefer  Waah..  l>  C.  area,  conalder  other  PW- 
4113.  Elactronica. 

HANSON-GORRILL-BRIAN  INC. 

Fr9Jmft  y  A//#  !>r€‘ft9^ment 
n-riTitirAi.  la-rcTBORio 
tITPRAt  Lie  UBl'IlARU'AL 

lUailaeatAl  Ktll  <}iaa  Cara.  R  T 

aiant'iM*#  Ita 

YARDENY  LABORATORIES  INC 

Reitarck  anA  Dnilifmetil 
llamnta  fViotrota  aad  IRacua  ntaalrai 
tlMMratora  of  B^rcfy 

199  Cbambara  Riraai  WO  S  3914.  U 

Naw  Tart.  R  T 

MANUFACTURERS  AGENT 

Wontt  iina  of  production  items  coiling  on  «lcc- 
tncol  ond  rodie  equipment  monufocturers  Ter 
ritory  All  of  New  York  Stott  excluding  the 
matropoliton  oreo  Sailing  the  best  monufoc¬ 
turers  in  this  oreo  for  twenty  yeors. 

SA>t720.  E.ectmnloa 

339  W.  42tid  !k..  New  Yurt  11.  R  T 

MEASUREMENTS  CORPORATION 

^  M4nuf4itunn0  Eagtmffn 
Uarn  W  IliMarfc  iarry  B.  Ulatar 

3oAa  M  *aa  Rauran 

IMartaHMa  la  iba  ttreifn  *n.i 
tknre^aaaMnl  af  f0a'tr\4>ta  T«ai  InMruaienta 
Rawaioa.  S  J 

WHEELER  LABORATORIES,  INC. 

Ua<tto  and  Pllrctrootc* 

Oaiaul  t  *  n#  ~  Haaf>arcb— iTaraiomarot 

B  T  rirculia  iJnaa  Antenna* 

M  mrwa**  i'l'Oip  near*  TVai  Etjulpwient 
tlanUd  A.  Wbeeier  and  bi4lnf«>r:nt  iltaff 

Oraai  Vrrk.  N  T  (Imat  Neat  t  TR'VI 

CONTRACT  MANUFACTURING 

ELECTRONIC  DEVICES 

per  sample  or  drawings 

Fling  Electrical  Manufacturing  Co 

Stl  1  High  St.  Ashley,  Ohio 

PX.n.  »I«S 
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UNDISKATU  lAH; 
tt  M  •  Hm.  atotiMa  4  ItMt  t* 

««•€•  tmjwumi  cMiat  S  Tifji  w«f4i  m  • 

INOIVIMAL  EMPLOTMINT  WANTID 
pl«r«4  •4««rtiiiii(  If  IM  liiW  ft  4>fff 
'ft*.  Mrafei*  In  »4i4«>a. 
riorOSALS  tl.M  •  IlM  m  tofwtlwi 


■OX  NUMIIRS  !■  caff  f«  WT  •*  MT  Not 
VfHi,  OicOTf  m  Sot  fraacitca  aHIcff  cfOTl 
I  Um  aRainfOTl  !•  mtk. 


MSflATtO— tATt  m  INCH 
4^«ttltlfg  If  $H.M  OTt  l»N>  4««  an 

a4fartlslaa  aaafavlaf  M  aflMf  tAaa  a  cmk 
Nacf  ■asif-  Cfatvacf  ff4ff  4a44f4  fa  ffaaff4> 

AN  ADVMTISINO  INCN  If  afafawi  H  ladi 
mtkally  fa  aaa  calaaM,  1  cflaaiff  M  Tfctff 
— H  a  OTtf- 

■LCCT. 


flayf4  a*OTN«ft  ran  If  fff-haM  a(  akfff  DISCOUNT  ^>0%  If  fall  OTrafft  N  yartkally  fa  aaa  cflfaM,  1  cflaaMf-SO  tachff 

'flf.  Mfafelf  la  afiaaia.  w  f4»af>.f  tar  Har  cffffcftiff  laaartlaaf  af  _ 

fROfOSALS  tl.IO  a  Ufa  aa  Iffartlfa.  ffdiiflaraf  a4t  (aat  lacladlat  araaff^)  '■*"  RLCCT. 

NfW  ADVltTIUMlNTi  racanrftf  kf  lam  TWt  wM  appaat  tm  ttm  Aafatf  Ittaa,  $ahhtt  fa  llatHaHm  at  ipaca  araHaWa. 

TIm  aabliifear  caaaat  accapi  advartluaa  la  Hm  SaarcRIiakt  Sactlaa  wkich  llftf  Hm  aaawi  af  IlM  awaafaclaran  af  latiflarf,  capacUan,  rPaaflalf,  and  pataa 
_  liaaMlart  ar  altor  aaaNt  datipaad  la  datcrlpa  tack  ptadacH. 


aECTRONICS  ENGINEERS 

FOR 

CONSULTING  LABORATORY 

Unuauallf  auitobU  opanlaqa  ior  anut- 
naara  who  pralar  a  amaU  compaBy,  ora 
Imtaraatad  la  apadoUilDf  la  VHF  oad 
MlcrowoT#  oalaaaaa  oad  propovofloa, 
and  who  hora  conlad  tool  raapoasl- 
bUlly  la  this  or  a  closaty  ralotsd  Hold. 
Loc^oa;  Loaq  Isload.  N.  Y. 

r>dS&S,  Elect  ronlca 
114  W.  4:n4  8t..  New  Tork  It.  N.  T. 


REQUIRI  KVr  MEN  FOR 
RESEARCH  LABORATORIES 

0«litae4lef  eaeartaaitlea  aaw  anllaMe  la  aadw- 
tatlnf  klakK  rwaMaate  reaeank  tad  fiailn 
weal  aerli  la  laitertaat  tIaatra-aMtkaalaal  M. 
Mrawtatftlaa  latantartat.  Raaeira  aaaHaa 

taiah  arttk  MR  ar  PHO  fearte  la  C.I..  M.t.,  tr 
Panm  atllk  Khelaatia  atafaraaital  la  aaaar  lp% 
tf  ataaa. 

laiaarlaal  le  kara  man  tkaa  •  paan  aratllaal 
aaaarlaaae  la  faaelaaaiaatal  arark.  •aaerrhiea  af 

anlartf  ar  freea  arlKItlat  la  aeallfr  atflletat 
la  Maanlia  tad  firtat  Maaral  fIvanIM  ffalaata 
aaf  tfailalMar  rwatad  trtintlaa. 

Haa  witk  araaaa  iafeaaltir.  laiaflaatlaa.  traa. 
Hat  ability  aaf  wltk  a  rtaarf  af  taaflMa  aaraai- 
alltkwrata  aaa  ceaiaianf  altraellaa  lalaiitt. 


ENGINEER  —  RADIO  AND  TELEVISION 

EaqiBMr  for  Design 

and  d*v»iopm«at  of  T«l«TUio«  Compo* 
IfOcatioa  Suamit,  Haw  Jaraay  aracia 
Saad  CQmplala  rMuma  to 

Elartronira 

IJO  W  4tnd  kSt,  Na«  Tork  II.  N.  Y. 


SCIENTISTS  AND  ENGINEERS 

Waataf  far  lataraatlat  tad  aralaatteaally  ckalleat- 
laa  laaaarafc  aaf  afaaaaad  fanelaaaiaat  la  tka 
Salfi  M  aiiwOTaaat.  rafar,  frrtaraaaa,  taraaaiiak. 
aalaait,  latirawaatanea.  caiaaatara  aaf  faaartl 
alarfraalea.  Safaetlka  ar  aaflaaartaa  ftfraa  ar  wi- 


tMctraaiea.  aalaatiaa  ar  aaflatartaa  ftfraa  ar  m- 
taailra  taakairal  naanaaae  rafalrad.  Salary  aam- 
aeaaarata  wita  aatwiaaaa  aaf  tMIliy.  OIraal  la. 
aainat  le  Mar.,  Cnfiaaanaf  Ptrteaaal.  Ball  Air. 
arafi  Cerffratlea.  P.  O.  Bet  I.  BePale  t.  N.  V. 


ELECTRONIC  ENGINEER 

At  leoat  S  yaora  ml  coUaqa  axparifsca 
la  deTflopmaat.  D.C.  Aiapliflar.  dlqllol 
coiaputara,  puUa  oad  aerTO.deal9B.  Ealob- 
litbed  coaapaay,  closallisd  work.  New  Tork 
City. 

P-dSIP,  Elactronlra 
3S4  W  find  St..  New  Tork  II.  N  y 


PROJECT  RADIO  ENGINEER 

To  tftiM  ymmiiIM*  eliarf*  oR  wt  n4l« 

rMinMnIrotiBNB  lyttMiB  th«  HRw«il«n 

itliPN*.  tiRf l—f  In  VHF  and  Micrawavo  flaks 
da«i«a  dasfraMaw  Callata  iraiatai  ar  aawlvaAaat 
naraasanr.  Li«a  la  Haaafala. 

MUTUAL  TELEPHONE  COMPANY 

Boa  2300,  Honolalu.  T.H. 


RCA  Victor 

Camden,  N.  J. 

Requires  Experienced 
Eiectronks  Engineers 


RCA't  steady  growth  in  the  held  of  dec- 
trooics  rcsulit  to  aitractiac  oppominiiict 
(or  electrical  and  mechanical  cngineert  and 
physicitti.  Fiperieaced  cnginccrt  arc  knd. 
ing  the  "right  pofiiion”  in  the  wide  tcopc 
of  RCA't  aciiaiiiet.  Equipment  if  being  dc. 
velopcd  for  the  following  applications: 
communications  and  narigational  equip¬ 
ment  (or  the  ariation  industry,  mobile 
transmitters,  microwarc  relay  linka,  radar 
systema  and  componcoia,  and  ultra  high 
frequency  test  equipment. 

Thcac  requirementa  repreaent  permanent 
eapaniioo  in  RCA  Victor'a  Engineering 
Division  at  Camden,  which  will  provide 
eacelicni  opportunities  for  men  of  high 
caliber  with  appropriate  training  and 
eapcriencc. 

If  you  meet  these  spccikcaiions,  and  if 
you  arc  looking  for  a  career  which  will 
open  wide  the  door  to  the  complete  ca- 
pretaioB  of  your  lalentt  in  the  kclds  of 
electronics,  write,  giving  full  details  to: 

NntfwniN  ■•arwMiia  DfvMoii 
Mk  700,  RCA  VIctOT  OMsImi 

■ndlw  Cwrporntiwit  •!  Amwrkri 
Camden,  Naw  Jersey 


RESEARCH  ENGINEERS 

I— THEOUnCAl.  TUBE  DESIGN  ENGI 
NEEB.  Physicist  or  E.  E.  with  S-10 
T*oni  •xp«ri«nc*  la  9<n  oad  Tacuuai 
tuba  datiqa. 

I  RCSCARCH  AND  DEVELOPMENT  Df- 
CINEER  wtib  avpariaiica  aa  crystal 
diodaa  oad  traasistort.  Good  kaowL 
•dqo  ol  pbytico  of  solid  ttoto  oad  Mini 
cooductors  roquirod. 

1— TUBE  QUAUTY  CONTROL  ENCnfEER. 
Knowtodqo  ol  tuboo.  circuits  oad  •totla> 
tical  cootrol  mothoda  omobUoL 
Work  will  bo  la  tbo  Castora  PoaaavlTaala 
Laborotorioo  ol  a  largo.  woU-oatewUahod 
moauiacturor.  Thooo  aro  pormoaoat  BOoi« 
tioaa  with  oxcoUoat  opportuaitioo  oad  lacll' 
itioo.  Caadidotoo  muat  bo  U.  $.  eititona. 
Soad  compUto  dotoilo  ol  trainiage  oxpori> 
•oco.  aptitudoo  aad  oolarr. 

Our  atotl  la  owaro  el  thia  odvortlaoaioat 
Wrhe  today  to: 

P-6822,  Elcctroaict 

3K)  W,  42nd  St..  New  York  18.  N.  Y. 


RADAR, 

COMMUNICATIONS 

and 

SONAR 

TECHNICIANS 

WANTED 

For  Oyeraeat  Assignments 

Technical  QualUlcadonM: 

1.  At  leost  3  rears'  pracdeal  experlenoo 

In  InstallotloB  mainlenance. 

2.  Nary  yeterons  ETM  1/e  or  hlqher. 

3.  Army  yeterana  TCCH/SGT  or  hlqhnt. 

Personal  Qualifications: 

1.  Aqe.  over  22— must  poaa  physIcO 

ekamlnattoo. 

2.  Ability  to  assums  rsepoaslbllity. 

3.  Musi  stand  Ihorouqh  character  Iw 

TealigotloB. 

4.  WUUnq  to  qo  oyerseos  lor  1  yoar. 

Bono  poy.  bonus.  Ilytnq  ollowoncdv 
▼acotlon  add  up  to  37.000.00  pot  yoar. 
Pormonont  connection  with  comptm, 
poaolblo. 

Apply  by  Writing  to 
A-1,  P.  O.  Box  3414 
Philadelphia  22,  Pa. 

Moo  quoUiod  In  RADAR.  COMMUNICA- 
TION8  or  SONAR  qly#  complolo  history. 
InterTlow  will  bo  arranqed  ior  succoes- 
iul  oppUconls. 


SEVERAL  ENGINEERS 

Needed  by  contractor  for  work  at 
Naval  Air  Missile  Test  Center,  50 
miles  northwest  of  Los  Angeles. 
College  Degree  and  experience 
essential.  Rodor,  digital  computer 
or  general  pulse  technique  experi¬ 
ence  required. 

ELECTRONIC  ENGINEERING  CO. 
OF  CALIFORNIA 
180  South  Alvarado  Street 
Lot  Anfolos  4,  Cnlitomia 
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SEARCHLIGHT  SECTION 


ELECTRONIC 

ENGINEERS 

DuMONT 

TELEVISION 

SENIOR 
ENGINEERS  (5) 

B  S.  in  E  E. 

1  tip«rfc«fK«d  VHF  and  UHF  Equip 
(Mill  D««4qii  ond  FropoqolLon  M»at 
uromofil. 

2  Cip^rioncod  ta  ftiqnol  Circuits  oi 
AM  FM  or  TV  Rocotvsrs 

2  Esportoncod  In  TV  Dolloction  Clr 
cutis. 

4  Esporionrod  la  Dsslqn  of  Wldo  Bond 
IF  and  BF  Amplillor  Circuits  oppli 
coblo  to  VHF  Equipmonl.  Musi  bovo 
•iporioaco  la  uso  of  Tost  Equipmonl 
ond  VHF  Spocirum 

5  Esporloncod  In  Tolootsion  or  othor 
Elodreaic  Dooolopmoai  Work.  Spo 
ciol  Wovo  Form  Gonorollon.  Syn 
•-.hroaisotlon  and  C.B.T.  Dolloction. 

INTERMEDIATE 
ENGINEERS 
B.S.  in  E.E 

For  positions  No.  2  A  S  tlslod  obooo 

FOB  TBANSMITTEB  DIVISION 
2  yoors  osporionco.  knowlodq*  of 
Vidoo  AmpUltors  Countor  Circuits.  Co 
tbod#  roy  A  Indlcotors.  Rodor  osp 

MECHANICAL 
ENGINEERS 
BS  in  ME 

SENIOR  &  INTERMEDIATE 
Esporionco  In  Mechanical  Dosiqn  and 
Spoi  iluaiion  ot  Radio  TV  or  Eloctronic 
Equipmonl  Proforably  ospd  in  Dostqn 
ol  Mas*  Production. 

App/v  in  pmon  or  write 

ALLEN  B.  DuMONT 
LABORATORIES,  INC. 

35  MARKET  ST. 

EAST  PATERSON,  N.  J. 

A,f  M  Bruinoo^r  Pcrionncl  Dept 

OUT  Ol  town  INTCRVItWS 
MAY  BE  arranged 
FOR  QUALIFIED  APPLICANTS 


SENIOR 

ELECRONIC 

CIRCUIT 

PHYSICISTS 

for 

Advanced  Research 
and  Development 

tmnmni 

lEQinUMENTSt 

1.  MJ.  o,  PkJ>.  la  Fhyplea  ot 
ZX. 

2.  Not  laa  Ihua  Bra  yaara  aa- 
partaaca  la  odvoaead  atactfoalc 
circuit  davalopaMBl  with  a  racord 
ol  occoaipllakBaal  qlvlaf  oat- 
daeco  oi  oa  oauaual  dautaa  oi 
lauanulty  oad  obtlitr  la  Ika  Hold. 

3.  Mlnlaiuia  oqo  2t  yaoia. 

Hughes  Aircraft  Company 

Ananttoai  Mr.  lock  Harwood 

CULVER  CITY.  CALIFORNIA 


PHYSiaSTS 

SR.  ELECTRONIC  ENGINEERS 

FomUior  with  ultra  hiqh  Iroquoncy  and 
micro  wovo  tschnlquo. 

Esporlonco  with  olocUonlc  digital  and 
or  anoloq.  computer  rosoarch  and  do 
volopmont  program. 

Salaries  commensurate  with  experience 
ond  obihty.  Excellent  opportunllies  lor 
qualified  personnel. 

Contoct 

C  G  Jon««.  Psr«onn*l  Osportment 
GOODYEAR  aircraft  CORPORATION 
Akron  IS,  Ohni 


POSITION  VACANT 

riertronic  mutenalR  deeslepmenl  enqineer 
wanted  to  lake  chorqe  ot  development  and 
control  laboratory.  Mon  with  at  least  S 
years  enperience  la  vacuum  tube  produc 
tion  enqineennq  and  development,  deqree 
in  Enqineerinq  Phyetes  ETIectrical  Enqineer 
mq  or  Chemistry  and  some  experience  in 
vacuum  tube  material  required  Minimum 
aqe  30  Work  is  primarily  with  cathode 
and  emission  problems  Give  details  in 
cludinq  oqe  educat  on  experience  man 
tal  status  references  avoilability  ond  sal 
ory  expected. 

!•  S*»1S.  I  f-  ■ 

U  I  •  N.  w  ^  .  K  1'  N  ^ 


Highest  Prices  Paid 

for  manufacturers' 
over-runs  and 
closeouts  of 
electronic  ports. 

RAND  RADIO  CORPORATION 

S4  Certlandt  St. 

Naw  Yark  7,  Naw  Yarfc 
faiapAana;  Co  7-736$ 


WANTED 

Inked  Tape  Recorders 
for  code  reception. 

BC-1014  preferred 

COMMUNICATION  DEVICES  CO. 

2111  Twaittli  AvwMa  N«w  Terti  IT.  M  T 


WESTERN  ELECTRIC  VACUUM  TUBES 

TypM  lOir.  lOir.  2T2A.  274A  ot  B.  IlOA 
or  B.  II I  A.  me.  123A.  32tA.  32tA.  34tA. 
34*A  3S2A.  373A.  374A.  3t3A  3B4A.  I2IA 
BaUati  Lamps. 

M  MWH.  KI-.  In.ni.  • 

IJu  W  *Jn.l  r<l  .  V..rk  I ,  N’  Y 


WANTED 

Teletypewriters  complete,  components  or 
ports.  Any  quantity  and  condition. 

H  fWHi.  Kiw.  trttnit  A 

tit*  U  4:11.1  St  .  Nvu  Yt.rk  !•».  N  T 


WANTED 

INSULATORS;  rOLE  LINE  HAXOWARE. 
GOT  STXAND  WIRE:  COPPERWnD  WIRE; 
WESTERN  ELEXTTRIC  TOOLS;  SPUCINC 
SLEEVES. 

VICTOR-BERNARD  INDUSTRIES 

Nl  Cm  22»ii  A  Letugk  Ax,  ,  Pkila  12.  Po 


WILL  SUV  ALL 

BC-348'SWITHOYNAMOTORS 

Latian  "1".  "N  ’  A  •O"  $40.00  ao. 

All  othara  a«capl  "C"  $30.00  aa. 

Ship  aia  Ej^raaa  C.O.D.  luhlacl  la 
Inspection  to: 

H  FINNEGAN 

49  Woshinqtofi  Ave.  LiftU  ftrry«  N.  J 


WANTED 

SOO  RCCfIVfllS  TRANSMITTIRS  4  to  k  Watts 
45  SCR  20k  45  SCR  SOS 
SURPLUS.  COMPLETE  BRAND  NEW  UNUSED 
Offers  rOB  Nrw  York  to  be  submitted  with 
complete  lists  of  units  composing  coch  item  to 
U  «K!«,  K-  .  "..fi  •  - 
\\  ».ti  !  \  .  1  •  S  3 


FOR  SALE 

PRODUCTION  MATERIALS 

iCxceptinq  Bulbs.  Flores  and  Wire)  tor 
Tube  Type  813.  For  Specifications  and 
Quantifies,  wnie 

r  s  hstf  .  f  . .  ■  f; 

SS  l.'r,  a.*  N  ••  \  -  -  \  y 


WHOLESALE  ONLY 

ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  A  ILECTRONIC  SURPLUS 
13433  4  Bru,h  S,  Detrott  3,  Mtch 

Phan.  Tiianwnd  ,  vM)l 


2W  July.  (950— ELECTRONICS 

i 


iC-733D  SUriRHIT 
RECCIVIft 

w  It  Tutw.  t  S«l«r«or. 
RHan  aMvaf*  m  Xiai 
f  r«f  ltt.3-Mt.| 
ItC  Can  •#«•!>  to  c«n*art«t 
t#  2  Mtr  Kaia  tant* 

17  tS  aa 


•C-403 
INTERRHONI 
AMPLIFIER 
Eatily  canvariat 


twa  IWS  tatoa 
Na  CtoU 
Oiat  S7  M 


M  watt  Tran*. 

aiKtar  with  cry*. 

Dy^Bm  talaarlllatar  ran* 

tral  an  taar  ara. 
trci  rhannah  ~  al«a  mattar 
aaaMlatar  Fraaaanr*  cavartfa 
2«a0  KC  ta  S2St  KC  ky  aaa  al 
Ikraa  alai  In  ra«U  f  i»a  tato  aa- 
aratian.  Ml  naclltatar  Ml  aa«ar 
amalil^  M  motwlatar*.  ant 

ana  ta  taaarli  amaltlln*  Prtra 

altk  TU  f7  Tanina  Unit  TOW  ta 

MM  KC  U.M 


toiaa<nat  Karvrt 
W  Oyn^^Uvat  Fair 

Can  to  rankartat  ta 


tirtcHof 
Tab#  Clottp 

tiaia 

HI 
titH2 
t>a  Ht 


SEARCHLIGHT  SECTION 


t’OMHH'XH'ATIOXS  EQKIPMEXT  COMPANY 

- ^  ^  ^  - 1  24,000  MC  BAND 


THIRMISTOU  VAtlSTOM 

D.itriu  (!•»•)  ...  $M  o-iTfzn 

O  I7MM  ItaM)  ■  .  Mi  0-l«7m 
0-lt7«l)  %n  O'lEiM? 

O'lMRM  f«r  IIT6  U  Ol7ltl2 
*'X**  MU#  6«»4«  12  M  0*l7lS2t 
O'lfTtIR  ..  %.H  D-I7tl2l 

Oia»«42 
OIUM3 
0Mti< 

D-l«it7lA 
0-l7lt21 

8 -MAM 

lUSM  <3MA) 
0-IAS1S7 


wnm  foii 
CiC  M/CW 
WAVS  CATALOG 
NOW  AVAILABii 


K  Mliaf  AImA  Mt.M 

WR««9»t««  a  II  W  mr  ft 

C4rt4iter  f  Uaf«a  .  I  .M 

EIm#*  Kata  I  M 

IlM.  OMi*f«M  S«AA  tSf7.  na«  .HMM 

•r  Twtat  .  fll.M 

‘*K^  ftaal  0ir«r1toii«l  CU  IM^APA  U  20 

Ot  MIM  Mu 

RIGID  COAX 

AtfAt  Ar«I«  %0m4  ns  M 

T  \mtfm  t»S  M 

T  iartiMi  •HR  ARaMar  t*  IR  ntii  mu  IAI  tO 
StrMtRt  tertlM*  It'  Arx  .  t2  l«/Ft 


DE  MORNAY 
BUDD^^ 

Thr9M«li  j 


ALL 

-  FOtMCK 

STOCK  AVAILAILE 
COMMUNICATION 
EQUIPMENT  CO 


TEST  EQUIPMENT 

•  tOt'U  f«  p»R*ltfa  R  »u*f  M  rupiA  MiOTAUf 
M  •rvMM  AiaAM  III2I.  IN2IA  IN7IB  |l•21.  IHJIA. 
mriB  O^aiM  M  I  'a  mH  Ary  aall  kaHan 


90m  MHA  NCR  TruHNlMiaa  tru 
A.  W 

•l  mw—mrntr.  TvyaCWMABM  Il2t  M 

■  ICMO  ■OX  CXBV  MAR*  I  .t  ORU-1.  »W 

■  C  <•  liTt  MfR  iiraat  raa^Uf  aiiarvaiatar  RmA 
"1."^  f™*''"**  t»  <■!.»  f.  Tm 

■  Ut.t  ■M.M.nc  I.At.Af.r  llitf.r  Rmi  A.A 
<«»  •  AMM  ■•■  mm*  itcM  Olra.liM*l  Cm*. 

^  IlMOO 

*••«■*<»  rMtlilii..  m*  Is.  »•  «likM  •ttk 

U0.>*  U  l,mm  H"  ■T"  ta.MlM  mm*  ttM  •■■' 

'V.  '»»•»••»•««•  •*  ■••*.  . . . 

.  <-•*■  Bikrw  .I.I.A  mmm  mm  m 

••  •■  “*‘*.‘•1  •*  *'•  OaXw  w/ii»  ..n  DC 

taalAf  Rialar  AvR  1 1  IRAQ  l47  la 

TnEIIMiaTIA  BRIOGI  Pawar  Malar  I-2B1-A  la 

rRari,  aartaMa  aarrytaf  («•#  172  la 

m,<^  '»  »»«•  "•  r£«Ir 

'**  “'•**  •*' 

J*  0I.M»  R..M  •'»••• 

IW  k,  tmr  MO*  I.  MOO.  I(  i  li,  A 

TTm.i‘S:L.\T*r..'!S!L 

f*  m  ur  o:rr,  ..f  S'a.i 

ta7  M  ^  «=ac  ' 
If  aM  WaaMMlar  Wf  tya#  B  4SS4M 
TraaaMNalM  typa  Tyaa  N  fNllnf* 
C  Vaatfar  MaM  MkraMtlar  #«al 

GaM  PIMaB  W  CallR  CRart  r  a 
Ifaa  Malar  XftMMA  Maw  ItR  M 
TB  A2  AP  |«M  Crlia  Bat  t.'4S 

g  ^  I  aM  faRa  Baa.  Malar  Oriaa.  *'M  ‘ 
L  laaai  fit 

TB-iC  AP  t*awar  Maaaarlai  BrMfa 
I  tM  t>Wl 

'C*'  BlatlaB  llaa  awMalala  w  ABi  Praia  NM 

CA  Io*A  AP  ORartiaaal  aaaalar  X  Baai.  2B  OH  aaM 
Mai  tvRa  M  ’  taAa  all.  tRaRa  ta  aRaka.  allvar 
»laia4  II7IB 

K  HaaB  I  a**  t  S*  aRaafftla*  tvaa  •araMalar,  mI- 
araMatar  RaaB  JOBU  ta  •SBB  a»a.  OtMaraat  BaAB 
bub  titSM 

C  BaaB  '  T  "  talB  RlalaB  at  |f7  M 

C  BaaB  llaa  aftaaaatar  OaMarnay  BaBB  tyaa.  Blit 
tMB  MataB  tiMM 

X  Ba«»B  IH*  t  Xlyairaa  waaai  witR  taaaMa  ta<M. 

laatlaa  aalB  alalaB  t7>  M 

X  BaaB  t  V  •  S'  law  aawar  laaB.  aalB  a*ataB  las  BB 

X  BanB  i'%  a  '•  •aaaaaiBa  ta  tyaa  '  M'*  aBaaiM 
talB  ptalaB  |2?  %4 

X  BaaB  t<«  t  >,  T"  Baatiaa  falB  MataB  MS  M 

OaRyBratar  Ualt  TPO  iBli;  AataMaltt  ryrllay  Caai. 

CaaaM  la  SB  IRa  CaMRl  far  BaBar  XRMM  Llaa 
pa  t42S  OB 

AO  I  BirtIVIN-  IB  Mr  tl.  0  ttafaa  •AC7.  IB  m« 
BaaB  wiBtR  laa«  t  I  Ma  B  W  aM  «•  aalt  aa>a 
pm  ttaaa  aa  Baw  la  aR  1 1  aal  ?1  M  I  T  BaB  Cat 
Rariaa  tO*  SB 


Hifh  Volta9c  Power  Supply 

IS  KV  at  JB  Ma  DC.  BrlBfa  BartiBar.  Waatara 
Clartric  .  t*2S 

THE  MUST  of  the  month  * 

CoMflala  S  CM  BaBar  ByitaM  aoaiaMaat  4B  BW  paak 

traatMittar.  aal«a  Mcdalalar,  raaalvar.  atiae  77SAB. 
aawar  aaaolv  aparattnf  fraM  IISV  MO  CyrM.  utaaaa 
•yataM  CaMplata  raBar  tal  aaatly  aarkaoaB  la  laat 
taaa  IB  rakic  faat.  all  taka*,  la  ataB  Rwt  aarallaat  eu* 
BItlaa — ISM  00  TR»t  arlca  far  lakaralartaa.  acRaalt. 
anB  atoarlMaatal  aaft— <  aRlf 


Craaa  aB  Oirarllaaal  raaal*r  7BBB  MaaataB  aa  M* 

BaaB  . tl4-Sa 

BO*  h  Ptaaa  4*  BaBia*  Cavar  ta  Cavar  MM 

Olractlwnal  eaaolar.  UG*tO.U-taka  aB.  70  OB  tl7  SO 
Oirartiaaal  eaaplar.  Typa  "N  *  taka  aB.  20  OB 

calikrataB  17. SO 

BraaB  BaaB  Oiraallaaal  raaalar  typa  **11"  taka  aB 
akaka  ta  aavar.  2)  OB  callRrataB  lO.M 

OIrarttaaal  raaalar.  APk>}l.  typa  *'N"  taka  oB  2i 

OB  . . ..  IT.M 

Bl  Birartiaaal  caaplar.  typa  *‘N“  taka  aB  22  SO 

Fla  IRIa  Oartlaa  l<  laa|  ...  .  12  M 

OtraifRt  Sartlaa  2*  t  ft  laaf  rRaka  ta  aaaar.  tllvar 

plataB  .  0  SO 

Praatara  Taat  Sariiaa  witk  II  10.  laafa  rrB  praManr- 
laf  aippla  lO  M 

Bulk  HapB  FaaB  TRraaiR.  rhaka  ta  raaar  12  00 

MitaraB  llOaw.  rhaka  ta  raaar  ar  cRaka  ta  aRaka  I2  00 

BiaRt  Aaala  BaaB  2*«*  BaBlat.  tRaka  ta  aaaar  .  12  00 

Mr  Twitl.  •*  Map .  7. so 

4S*  Twiat.  r  laaf  ...  7  SO 

SO*  Twift.  S*  laaf  witR  praatartaaf  aippla  .  7  SO 

IS*  BaaB  iO*.  cRaka  ta  aaaar  4  SO 

S  ft  fUrtiaat  UU-SS  ta  UC-40.  tiNar  plataB  S  SO 

lOO*  BaaB.  20*  chaka  ta  cavar  2*  a'  raBla*  SM 

SWB  Maaaunaf  Kartlaa  4*  laaf.  2  typa  ‘*N**  praOat 
MaaataB  fall  wa*#  apart  1*4  i  ^t*  fa*Ba  •  SO 

Wf  attaaaatar  0  ta  20  OB.  ItM  carBi.  Rail  alya 
faiBa  .  12. SO 

SO*  BaaB  E  Ptaaa  ir  .  .  4.M 

Bafary  Jalat,  rRaka  ta  cRaka  10  M 

Rafary  Jaiat,  rRaka  ta  cRaka  •HR  Baak  Maaatlaf  to  O') 
TR.ATB  Oaplavar  taetiaa  far  IB24  uB  724B  .  i2.S0 

Wavaaiafar-TharMitlar  MTG  Sartlaa  i  00 

2H2S  T2l  AB  Bacalvaf.  Laral  ORaillatar  Kfyvtraa 
Maaat.  raMplata  wltR  Cryttol  Maaat  Irly  Caapilaf 
aaB  CRaka  t^pHap  ta  TN  72  SO 

TR  ATfl  Daplaaar  Oactlaa  tar  akava  S.SO 

72IA8  Muar-Baaraa  Oaal  Oaalllatar  Moua*  witR 
CryalRl  NalBar  UcaB  12  00 

72IAB  Mt«ar— Baaoaa  Oaal  Oaritlatar  Maaat  wHR 
MatrRIap  Olvaa  anB  taaakia  larMiaatlaa.  aaw  24  SO 
Bl  OIrarttaaal  Caaplar.  typa  “N**  tarMiaatlaa.  20  DB. 

ralikrataB.  i'«  «  palBa  24  SO 

12*  FlailMa  Sartlaa  r«  «  S*  luiBa  .10  00 

Cnwtal  Maaat  la  WayapalBa  l7  to 

SO- 1  CrRa  Baa.  TraatMlMlaa  typa  canty  wltR 
kallawi  2k  SO 

too*  BaaB  wHR  praayartflaf  aippla  S  00 

‘  S"  Carva  It*  laaf  .  SM 

*’S'*  Carva  0*  laap  S  2S 

APS- II  MUar  Sartlaa  far  Maaatlap  twa  2K2S4.  Baaran 
Ralaraara  Caylty.  lB24  TB  Taka  42  SO 

Trpaaltiaa  I  «  '^ta  l'«  «  ^t*.  14'  laaa  •  00 

Baraivar  f raat  EaB  raatpiafa.  C  0  Oaal  r?SAB  Xly- 
•traa  Maaat  Tft  ATR  OaplaHar  Sartlaa  2  ctapa 
to  MC  PrixaaialtOar.  naw  witR  ALL  taka*  SP  SO 

RaaBaM  LaaptR*  at  Wavapuida  0  ta  it*  laap  I  po 


UQ  ISU  I 

UG21WU 

UG07U 

UG2:u 

UG2IU 

UGIS7U 

UG2SU 

UG7S4U 

UGMU 

UGU2U 

UGSSU 

UGSOU 

UGSU 

UG<07U 

UGiOSU 

UG7SSU 

UG  40  U  SprrI. 
Mliaf  Auy 
UG  40A 
U  G  MS  Cavar 
UG  U4  CRoRr 
UG  425  CaatMt 


NEW  TEST  EQUIP  IN  STOCK 

IPSA  Oartllatar 

ISA  Raapa  Caltkratar  VA/DITC  rvD 

Raapa  CaliRratar  WKIIC  UK 

i  ‘rlJUlr  PHONE 

S  FOR  Data 

R  IBM  I  AaB  Oar  97ti  p  DDI^C 

I  naA  AP  Pwr  Mtr  B  ItOOW  &  rKlUt 


Phono:  Di|gbv  ft- 112  4 


July.  1950— ELECTRONICS 


SEARCHLIGHT  SECTION 


SCOMMITIVICATIOIVS  E^UIPMEIO'  COMPAIVY  = 


MAGNITRONS  **Ji;iS**' 
TiA*  Ff%  RMifi  Fk.  Fot.  0«AmI 

tw  tmt-tmrn.  iTtKw.  wmrc 

tni  Ml  —  in.  at  Kw. 

tfflA  n«-Matiiii.  MKW.  FOM 

ua  na-nn  m.  m  kw. 

ua  an-joii  m.  m  kw.  uirflus 

ua  aa  ati  m.  zt*  kw. 

tot  nv-aaa*.  aiKw.  prices 

tw 

uaFu.  na-aoiH.  ikw.  au. 

aa  Fk|.  ar-nn  ■«.  a  kw. 

EM*  NOiAaiM.  t*KW.  IRAND 

EM*  ««04I«im.  MKW. 

aa  NEW 

EMI  aiMlOO  wm.  M  KW. 

EME  ai4^19iM.  MKW.  ORIQ. 

SMI  KOOO  iw.  H  KW. 

Sai  PACKED 

71MV 

TKOV  EEa-MM  mm.  EM  KW 

nmt  EMC  IM.  ION  KW. 

rsocv  EMO  IN.  IN*  KW. 

aS-A  mm.  M  KW. 

EM-A  *3«4«lt  iw.  H  KW. 

m  AY.  BY,  CY.  OY.  EY.  FY.  OY 
7M  A.  B.  C,  D 

_  EM  AY.  BY.  OY.  EY,  FY.  OY 

M.«  KlwBm.EZlA.Bt1EU;7l)EB 
I*:  M  W  Cntty 

r*}^  417A  SEEN  EK4I 

MAGNETRON  MAGNETS 

irTw  Qmm  PAtOum.  SfKMt  PtIm 

«H  KM.  HM.  UM 

Frj«  sent  H  M.  K  M4  I1E.M 

II  M  <N0  IKM.  1AM-  tIZAO 

•»  1*99  IHM.  IKM,  SIAM 

Si  to  atcPtniAiniti  ftr  mpmtnnt  $E4  H  i*. 

{  SS  OE  AI*«nMi  tvM  MEEU111  01  DttMnti  BtlwMr 
wM  l*c«  vtriiM*.  EA*  <I*N  Onm)  W  IK'  '2EM 
Oammi  PdM  dm.  IV  N««  Pvt  M  SCR  BB4  SM-U 


30  MC  IF  STRir 

P/O  AP*-lt  RaAv  aMM  SACrt  E-l  Me  BW 
MOB  Gala.  Naa  *  CaaiflMa  IF  AaialMw 
VMaa  (aal.  Lata  Takaa . (lE.M 


FULSE  NETWORKS 

IM— I.4M-M:  I*  KV.  -A”  CKT.  I  alartaaa..  4M 

PPS.  M  a*B>  lap  . ME  M 

6  E.  *«Cj-i-2*M-MPET.  «RV.  “E"  alnaH.  Itaa- 
IMat.  4  ■lirnma*.  E*M  PPS.  M  adaw  laiaaS- 

aaaa  . .  MM 

C  C.  S3E  (I444IC:  MPFE:  SKV.  "C" 

CKT  Oaai  UaH:  UaN  I.  S  Saaitaat.  .*4  Mkraaaa. 
•  I*  PPS.  M  akan  la*.;  UaH  E.  (  Sat«laaa.  E.E4  ailara- 

•at  4M  PPS.  M  akait  law  .  M.M 

E.>E1.I.EW-«EP  E.»  KV.  "E"  CHaaH.  I  ■Ittaiti. 

2**  PPS.  47  akaia  laaMaaaa.  1  taitlaat  .  a.M 
E.SE4- 14-40  i7P.  ES  KV7"E’'  alraalt  4  aattMaa,  14 

ailcraaaa  4*  PPS.  a  akaa  laaaaaaaa .  tlS.M 

7.>EI-En-4PT.  7.4  KV.  -'E"  Clraalt.  1  Blataaaa. 
EM  PPS.  a  akaia  laip..  9  laPtMaa  . tIE.M 


MICROWAVI 

ANTENNAS 


S  t«. 

CGWPiGf.  I4‘\4UII. 
C«tl«r 

4lr«rtioMl  0Giit>f a 
Gll  RtM^ar#  I'  t 
<•.  brta# 
RRotGT  ani  9W  ••• 

tbanUait  tor  liari* 
MMtal  aai  tMTlIcal 


AN-ta  OlRala  Afty . m.M 

LP*2I*A  AOf  Lma  WaSatty*  ■«<  MMr  tt.M 

OAK  Ballina  Taaat  OF  Lma# .  tlttalB 

A4«««A  OF  Array*.  . .aa.  tii.M 

tA  KaAar  2M  M*  B«4  SArtaf*-  Ca«0lat*  wtth  PtAMtAl. 

L«u  OrNa . SMB.il 

APB.II  Aataana*.  Hm .  ...|M4I 

AM  MPQal  AatanBA.  Baiary  taai  t»*a  airA  tAial 
•aannar  aataABa  ataaiaMy  liKlMlint  Kara  paraAa^ 
raBattor.  Lm*  Inttraal  •acAanitait.  II  Mf.  •aMK 
•ran.  Aatrai.  I2'L  ■  4‘W  a  I'H.  UaaMi.  <Qfir( 

CMt— MSM.W)  . M5M 

AN/TPBl.  ParaAai:*  4UA  ty**  roBartar  apfra*.  W 
4laai.  gatrawly  ItfAtwalfAt  taaftractlaii.  N««  fa 

9*earii4n|  ta*#*  -  ..  .....IIMB 

BELAY  BVITCM  PABABOLIC  BEFLICTOBB:  Bp. 
araa.  raafa:  2000  ta  0010  Mt.  OiaMattaa*:  4'  a  r 

rwiaafta.  aaw . ISljil 

TOY  **JAM**  BAOAB  BOTATIM6  ANTENMA.  10  m. 

30  0^.  Aaaia.  IIS  y.a.a.  Bhva.  Maw . SiOMB 

OBM  AMTEMMA.  Oaal.  Aa«A-ta-AaeA  aaraAalaa  mUB 
4la«l«a.  Frao.  aaaaraoa  |.OM«4.SOI  bm.  Mb  BfiM 

BEachaalia . . 

AII2I/APB  Caaa  tya*  racatvlBO  Mt*BBa.  1130  la  MM 

aMoaeyalaa.  Maw  .  I4|0 

141.001  HC.  COME  tyaa  aataBBa.  aaaiolata  wttA  20 
■MtlaBal  ilaal  aiaat.  lay*.  caAta*.  aarnrlai  ca»^^^||||u 

A80  S  «M.  aBtanaa.  a**B. 
aa.  aoBl.  $40. SO 

VAGI  ANTENNA  At.40A.  I  ^ 

AP6.4.  0  alaaiaBta  SI4.M  M  H  \ 
OUA  lar  ParaAala  30*  04.10  f  ^ 

ABI7/APS  It  CM  ABtaaaa. 

APB-2  30  lB*A  OUA  wHA  JuM 

Caaa  Olaala  aal  IftlBit.  I  I^I'^ 

Maw  and  Caaal.  wItA  24  V  ,1^7^ 

OQ  Oriva  Biatar.  aalayn.  tt  *  0 

3IB  Oat.  Batattaa  aad  Var-  ^  .  W 

ttaal  Tilt  .  1*4  00  y 

BC.224  ABtanaa.  If  CM.  30^  ^ 

OlaA  P.O.  BCB-717  BaOar. 

Maw  BBl  Caaiilata  1*4.00 


PULSE  EQUIPMENT 

MIT  MOD.  S  MAKD  TUBE  PULSER:  Oalpat  Palta 
P.aar  144  KW  HE  KV  at  lE  Aaiil.  Oat>  Ratia: 
Ml  wat.  palw  Earatlaa:  S.  1.0.  S.O  Mlrtataa.  Inpat 
aaftw:  Hi..  4M  ta  2444  tpp.  U>a4  l-7l»B.  4-42t-B. 

i-7El.  I-  71.  N4W  w'Taktp . tllO.M 

APO-IJ  PULSE  MODULATION.  PalM  Width  .1  ta  l.l 
Ml4n  Sac  Rp#.  ratp  4E4  tp  1144  P44.  PS  pwr.  pat 

31  KW  Enarpy  0.014  Ipaltp .  t44.M 

TPS  ]  PULSE  MODULATOR.  PS  pawar  M  awa.  24 
KW  H2M  KW  Bkl;  aalia  rata  244  PPS  l.l  ailara. 
•ar.  palM  llna  laipadanca  94  ahaii  CIrralt  lartaa 
-.haralnp  .aritaa  at  DC  RaMnanca  tyaa.  Utaa  twa 
41-A't  at  ractIRara.  HI  y.  4M  cyala  laoat.  Maw 

with  all  taha«  .  . t44  14 

APS- 14  MODULATOR  DECK.  Caaitlala.  lata  tahaa 

AM- 14  Law  raHafa  pawar  tuaaly  lau  tahaa  ..  |w.M 

BC  I2U3B  Laran  pulta  wadalatar . . 1129  00 

BC  714A  PalM  laadalilar  .  IlM  M 

721A  waonaaran  palM  traaatoriaara . 114.94  aa. 


XW"  MAGNETRONS 
)K  IE  1110.137*  am. 

Jk  M  ESTS-EMO  me. 

}k  II  EBTS-UW  m 

Jk  M  ERM-EOtt  me' 

rtoleeB  EAekMAlXr 

eytheea  . ilM-M 


R.  F.  EQUIPMENT 

AP4-1I  RF  Mae4  laM  Raealyar  Rattlaa  .  iH!!! 

APR-4  Racalvar.  Ctwpl  L4m  Ta.  .... - .-•-•■fi*!!? 

APR-J  Raaatyar.  lOM  U  COM  Me.  CamelWa  U7SM 
LHTR  LIGHTHOUSE  ASSEMBLY.  Part  a*  RT-»/ 
APG  t  A  APQ  IS  Raealyar  anO  Trana.  CavHlaa  w/ 
taaaa.  Tr.  Caalty  aad  Tyaa  N  CPLO.  Ta  Rear.  Uaaa 
2«4«r  EC41.  IR27.  T.aMla  APX  2440.E7M  MCS. 

aaiy^  alalaB  ••  -  .  ...  -*40.00 

AP*<2  lOCM  BF  HEAD  COMPLETE  WITH  HABO 
TUBE  (;iSBt  Paliar.  714  Maiaatraa  4l7A 

all  rlfid  aatJL  laal.  revr.  frant  aaO . 0210.00 

Baacoa  IliAtAaaM  cavity  10  ••  wltA  ailaUUara  21  vwit 

OC  FM  aiatar.  MIr.  BacBarR  Blaa  .  - 047.00  tA. 

T.i20«/APNa|0  10  cai.  radar  Baacaa  traatiainar  aaaA- 

a##.  Uvad.  la**  taAa* . .  100.00  m. 

Pra-AwpilAar  eavltia*  tyaa  '‘M**  74iO*OOGU  ta  ata 
44RA  llRAthBaRa  taAa.  Camalataly  tasaAla.  Haavy 
•llw  platad  caaMractlaa  .  .  .  037.00  aa. 

BT/32AP*OA  BF  HEAO.  Caaial.  wItA  72SA  MaRactran 
BiBRBat  pat**  xfBir.  TBA>ATB  723  A/B  tacal  aac. 
RBd  Aaacan  MaaBt.  ara  aaialiBar.  U*ad  Oat  Gaad 

aa«id.  ...  .  107.00 

AM/AP*-l$A  **X**  Baad  aaaiat.  BF  Aaad  aad  aad. 
iBel.  720-A  BiaR  and  BiaRnal,  twa  723A/B  hlyttran* 
UBcal  aac.  &  aaacanl  1024.  TB.  ravr  and  ampl.  da- 
Riaitr.  HV  vaypty  blawar,  pal*#  ifBir  PmA  Pwr.  Oat: 
40  KW  aa*.  inaat:  ilO,  400  ty  Madalatar  aal*a 
daratlan  .0-2  aikraM*..  aps.  I3KV.  PK.  Palta. 
WltA  all  tabaa  IbcI.  7100.  I20B.  BKB  73.  twa  72'i. 

Caaialata  pk* . .  ...  SOSB.OO 

B  BAND  AN  APB3.  CaMflata  BF  Aaad  and  aiadalatar. 
InaladinR  waRnatron  and  aiaRnat.  4I7A  wtsar.  TB 
racalvar  dualavar.  Ataarar,  ate.,  and  camplata  yaliar 

With  taAaa.  aaad.  lair  canditiaa . . $70.00 

ASB-000  MaRtcyclaa  Badar  Baealvar  wHh  twa  Cl  444 

llfhtAaaaa  cavtilaa.  naw  laa*  taAaa .  Il7.t0 

18  CM  Bae  Aaiy.  Laaa  Lacai  0*C.  Tab*.  Cutlet*  al 
Bilxar  ataWtliar  cavity  30  MC  praaaiR  AFC.  lap. 
Amp.  alaRR  A  eaMaa  p/a  AP*3  |37.M 

«8€B-oio  BF  Haad  CaBiRl.  with  Hard  TaAa  Palaar 
e/a  2  AlaBilBafli  Oraatt  MTO. 

la  Tandnai  Cawal.  W/Tabaa .  $300.00 

Mara  4  Badar  Caaaala  IFO)  Caaial  "L"  Band  BF 
Hlr.  a/a  Mapnatraa  CSC.  PaHar.  Bavr.  H.V.  ~ 
Saaaly.  CaaiRlata 


INDICATORS— SCOPES 

■C  0310  420-00-100  ailla  ranR*  0*  aeaaa  w  aitR.  raab. 
Indicatar  aaiptlOar.  BC  033B.  vtaar.  Naw  w/ 

tabaa  ...  . $24.00 

BC  704A  0-34.00  ailla  rana#  0*  aeafa . |I7  00 

BC  037A  4  BC  RMA  12*  PPI  4  •‘A**  laROa.  Caai 
Plata  dath  Bacb  aaiy  w^aat.  aaatral  aatt,  ra*..  pwr 
aapla.  ta  anavad  eaad  bat  tbatf  wora  $300.00 

Badar  Indtratar  BW  all  ailR.  ay  RaaaarrA  Eatartrlaa 
Ltd  0*  aeaaa  . $34  40 


QCU  MpRaaCa  atrtatlaA  Aaad.  fall  Rlita  aaaaab^. 

naw  . a . |l4,il 

QCQ-2/QCB  MPRaala  ttrkttaa  Aaad  aall  plala  aaaawl^ 

QCQ2  Baaar  eaaiRMa  aal— Writa  far  datall*. 

QC-BCA  waRBtta  atrletiaa  Aaad  aaay.  aanalata  af  aaN. 
Riata.  alfUa  dlafAraRW  Wat*,  talllad  rtaal  Aadv 
anaaaaMPIad  . .|RS.BB 

Saparaanla  Oaclilatar  BOA  17-27  Ka.  Baa.  Drfair,  cW. 
M4  V  RO  cy.  AC.  OaatRaad  far  aaa  w^200  watl  drfvar. 

Naw  laaa  tahaa . 130.00 

WEA-I  Caaaala.  Caaalit*  af  Bae  lad.  0*«.  Batata 
tralalPR  aantral  200  watt  drtvar  aaiR.  17-2/  A# 

raafa  . 0400.00 

QCQ  2  CanMia  SaA  BIr.  Ca .  . *400  OR 

QBF  Sanar  mtf.  WE  aaaiRlata  aaatala  eanelet*  ar  I0-4B 
he  rac.  drtvar  aaa.  lad.  4  aantral  aaH.  aad  drtvar 
aaialiSar  22-21  At.  Wrtta 

QIA  Baaar  QBF  w'QlA  adaptar  AH*  w '*atAada  ray 
tvAa  ladicatiaa.  Writ* 

QCQ-2  Baaar  Catapl.  Laa*  HaHt— Writ* 


PRECISION  CAPACITORS 

0.in747:  4.4  wlO  •  IMS-aSc.  — M  t4  •!■•  49  4h 

C  .  94.94 

0-113419;  4  1  mte  •  IM  aOc.  4  tt  otea  19  Oao  C  9E.M 
0-174401:  4.192  mfd.  9M  a.  4M  cy.  — M  ta  pin  49 

<•4  C  . 1E.M 

D-IOaMO;  2.M  wfd  e  EM  aOc.  4  te  plea  M  Pap  C  P.M 
0-141144:  2.14  aitO  (*  EM  v44.  4  t*  pin  M  «af  C  P.M 
O-llllSl:  .9  wte  •  404  ypa.  — M  to  otea  19 

444  C  .  P  M 
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•9  444  C .  M.94 
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Mrfart  Ml-ae  far  tattlnf  aat.  SaOillrd  rowetota:  2 
rawptrta  maa-a.  herdwart.  aaladine  arata.  ShlMlnf 
art  tetrai.  144  lha.  Sip  Carea  eEAlM-Ell- A. 
Naw  . 914.94  par  aM 
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BRAND  N€W  SURPLUS  OPfBRSD  BY  A  LCADING 


A.C.  MOTORS 

S07lf)0,  D*lco,  I  15  V  .  60  Cycte.  7000 

•  P  ir>  Pnc«  54.  SO  Mch  i«#t. 

S4t]i-2,  Hoydoo  T  tm 

ing  I  1 0  V  60 

CytU,  7  7  w  .  4  5 

f  p  m 

Price  SI. 00  ••  net. 

Type  1400  Hoyd'wi  Timing  Motif — 110 

V  ,  60  cycle,  3  2  «•  4  r  p  m  ,  with 

bfote  Price  S4  00  eech  aet. 

Type  1400  HoyfVxi  Tim  ing  Motor — 110 

V  ,  60  cycle  2  2  w  ,  I  240  r  p  m 

Price  S3  00  each  aet. 
Type  1400  Timing  Motor  110 

V  60  CyCl«.  2  3  «  ,  1  r  p  m 

Pric«  $2.70  Mch  net. 
Type  1600  HoydtiO  Timing  Motor,  MO 

V  60  Cycle,  2  2  w  I  I  5  r  p  m 

Price  $2.70  eech  net. 
IVm  1600  Hoytton  Timing  Motor  MO 

•  ,  60  Cycle,  3  5  w  I  r  p  m  With 
shitt  unit  tor  outomotic  engogmg  orrd 
disersgagir>g  ot  geors 

Price  $3.30  eech  net. 
f7P«  1 400  Hoy<1.:)n  T iming  Motor,  I  1 0 

V  ,  60  cycle,  2  2  w  ,  1/60  r  p  m 

Price  S3. 00  each  aet. 
ettcra  Air  Devicet  Type  J33  Synchron 
out  Motor  115V  400  cycle,  3  phase, 
t  8,000  rpm  Price  S8.S0  eech  aet 
Rblechrea  Syachreaevt  Motor,  Type  B3, 
-  I  1 5  V.,  60  cycle.  2  r  p  m.,  4  w 

Price  SS  00  each  aet. 
erhrr.Celiaoa  Control  Motor.  Type 
AYLC  5091,  reversible  24  volts  DC 
!■  7  omps  1  R  P  M  Torque  500  m  lbs 
SC-mloins  2  odiovtoble  limit  switches 
|s*ith  cooiiKts  tor  position  indication 
ilileol  tor  use  os  a  rem. 'te  positioner  or 
jk>  tieom  or  television  ontenno  rototor, 
will  operate  on  A  C  60  cycle 
t  Price  S4.50  each  aet. 

SERVO  MOTORS 

C«  I,  Pieaeer,  2  phose  400  Cycle 

Price  SIO  00  each  aet. 
C«  3  Pieaccr,  2  phase  400  cycle 

Price  $4  3S  each  net. 
1M47.2-A  Pi.meer  2  phose,  400  cycle, 
with  40  1  reduction  geor 

Price  $7.25  each  aet. 
7PI-49.4  Diehl,  Low  Inertio  115  V,,  60 
cycle  2  phose  3  onips  10  watt  out 
put  Price  S34  50  each  net. 

FPI-35.16  Diehl  Low  Interti.i  20  V  ,  60 
cycle  2  phose.  1  600  rpm  85  omps 
Price  $10  00  each  net 
CK  2,  Pioneer,  2  phase  400  cycle,  with 
40  I  red'Ktion  geor 

Price  $5  50  eoch  net. 
CK5  Pioneer,  2  pt’  4i)0  .  Ir- 

Price  520  00  ea  net 
MINNf APOLIS  HONfYWELL  TYPE  B 
Pert  No  C303AY,  M5  V  400  Csc'e 
2  phose  tHjilt  in  gear  re.luCti'  n,  50 
lbs  in  torque  Price  58  50  rmr'i  i  ' 


Kollsiaaa  Type  774-01  400  cycle  2 
phose  drag  cup  type,  ti*  phase  voltage 
29.  variable  phove  35V  movimum, 
trequency  400  cycle 

Price  $10.50  each  net. 

REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pioneer  Type  AN5730-2  Indicotof  ond 
AN5730  3  Transmitter  26  V.,  400 
cycle 

Price  $40.00  per  tet  new  tooled  boiet. 


Kollimon  Rnmofe  Indicohng  Compots  Set 

Transmitter  part  No  679  01,  indicator 
port  No  680W-03,  26  V.,  400  cycle 

Price  $12.50  eech  net. 

GYROS 

Schwein  Free  &  Rote 
Gyro  type  45600 
Consists  of  two  28 
V.  DC.  constant 
speed  gyros  Size 
8"  *  4  25  '  X  4  25 

Price  $10  00  eo.  net. 

Sperry  A5  Directional 
Gyro,  Port  No 
656029,  115  volts 
400  cycle,  3  phase 

Price  $17.50  eoch  net. 

Sperry  A5  Verticol  Gyro,  Part  No 

64484  1,  I  I  5  V.  400  Cycle,  3  phose 
Price  $20.00  eoch  net. 

Sperry  AS  Amplifier  Rock  Port  No 

644890.  Contoins  Weston  Frequency 
Meter  350  to  450  cycle  and  400 
cycle,  0  to  130  voltmeter 

Price  $10.00  eoch  net. 

Sperry  A5  Control  Unit  Port  No 

644836  Price  $7.50  each  net. 

Sperry  A5  Arimuth  Follow  Up  Amplifier 
Port  No  656030  With  tube 

Price  $5.50  each  act 

Sperry  AS  Aut'-piUl  Indicotor  contains 
Pioneer  AY  20  autosyn  26  V  400 
Cycle  Price  $9  50  eo.  net 

Pioneer  Type  12800-1  D  Gyro  Servo 
Unit  I  i  5  V  .  400  cve'e  3  phase 

Pr  ee  $10.00  each  net. 

Nardcn  Type  M7  Vertical  Gyro  26  V  . 
D  y.  Price  $19.00  each  act. 

Allin  Calculator,  Type  Cl  Bonk  and 
rqm  111  cater.  Port  No  21500.  28 
V  DC  Como  ns  28  V  DC  cm 

slant  yp  ed  gyro. 

Prica  510  00  eocS  not. 

T  p.  '"1  '•  pile*  f  ifmot'On  stick,  port 
■  '  '  A  Price  $15.00  eoch  net. 

,  A  A  opproved 
'em  repair 

No  3564. 


D.C.  MOTORS 


5069625,  Delco  Constont  Speed,  27  V., 
120  rpm  Built-in  reduction  gears 
and  goverrKir.  Price  $3.90  each  net. 
A-71SS,  Delco  Constont  Speed  Shunt 
Motor,  27  V,,  2  4  amps  ,  3600  r  p  m., 
1/30  hp  Built-in  governor 

Price  $6.25  each  net 
C-28P-1A,  John  Oster  Series  Motor,  27 
V.,  0  7  omps,  7000  rpm,  1  100 
hp  Price  $3.75  each  net. 

Jaeger  Watch  Co.  Type  44  K-2  Con- 
toctor  Motor,  Operates  on  3  to  4  5 
volts  D  C  Mokes  one  contoct  per 
second  Price  $2.00  each  net. 

General  Eloctric  Type  SBAI0AJS2C,  27 

V  D  C  ,  0  65  omps..  14  01  n 
torque,  145  rpm  Shunt  Wound,  4 
lead  reversible  Price  $5.00  each  net. 

General  Electric  Type  5BA10AJ37C,  27 

V  D  C  0  5  omps  8  oi  .  in  torque 

250  rpm  Shunt  Wound  4  leads  re¬ 
versible  Price  $6.50  each  net. 

General  Electric  Type  5BAI0J18D  27  V 
0  7  omps  I  1 0  R  P  M  1  oz  ft 

Price  $4.75  ea.  net 

D.C.  ALNICO  FIELD  MOTORS 

5.  5.  FD6-16,  Diehl,  27  V  ,  10,000  r  p  m 
Price  $4.50  each  net. 
5.  S.  FD6-18,  Diehl,  27  V  ,  10,000  r  p  m 
Price  $4.50  each  net. 
5.  5.  FD6-21,  Diehl,  27  V  10.000  r  p  m 
Price  $4.50  each  net. 
5069600  Delco  27  5  V  250  R  P  M 

Price  $9.75  ea.  net 
706343  Delco  27  5  V  10.000  RPM 
Shaft  0  5  in  long  Price  $7  50  eo.  net 
S068S7I  Delco  27  5  V  10.000  RPM 

with  blower  assembly 

Price  $10  00  ea.  net 
5071895  Delco  27  5  V  250  R  P  M 

Price  $8.50  eo.  net 
5072400  Delco  27  5  V  10,000  RPM 

Sboft  0  5  in  long  with  worm  geor 

Price  $6  75  eo.  net 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 


8TJ9-PDN  Tronsmit 
ter  24  V 

Price  $3.75  each  net. 
8TJ9-PAB  Tronsmittcr  24V 

Price  $3.75  coch  net. 
8DJ11-PCY  Indicator,  24  V  Diol 

mofked — 10  to  65* 

Price  54  50  eocH  net. 
8Djn-PCY  Indicator  1’4  V  Dial 

Morked  0  to  360 

Prici  $7.50  cecS  net. 

AMPLIFIER 

Pioneer  Gyro  Flux  Gate  Amplifier,  Typ: 
12076-1-A 

Price  $17.50  ea.  net,  with  tubes. 
G.  t  Servo  Amplifier  1  vpe  2CV'Ct  1’5 
V  400  cvcie  Price  $9  00  eo  net 
Minncopolis  Honeywell  Amplifier  Type 
G403  115  V  400  Cycle  Price  $8.00 
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INVERTERS 

Wiack«ry«r  Ctp.  Dynomotor  Unit  PE 
101  C  Input  13,  V  DC  or  26  V  DC. 
DC  AT,  12  6  Of  6  3  omp*.  Output 
400  VDC  AT  135  ompi,  800 
VDC  AT  02  amps,  9  VAC.  80 
cycle  ot  1.12  amps 

Price  $10.00  eeck  net. 


1 S3F,  H  e  1 1 1  e  r 
Ce^ot,  Input,  24 
V.D  C.  Output 
115  V.,  400 
cycle,  3  phase, 

7  50  V.  A .  and 
26  V.,  400  cycle,  1  phase,  250  V  A.  < 
Voltoge  and  frequency  regulated  also  * 
built  in  rodio  filter  J 

Price  $115.00  each  net. 

149H,  Holtier  Cabot.  Input  28  V  ot  44 
amps.  Output  26  V.  at  250  V  A  ,  400 
cycle  ond  115  V.  ot  500  VA,  400 
cycle  Price  $40.00  each  net. 

149F,  Heltxer  Cebot.  Input  28  V  at  36 
onups  Output  26  V.  at  250  V  A.,  400 
cycle  ond  115  V.  ot  500  V.A.,  400 
cycle.  Price  $40.00  each  net. 

12117,  Pioneer.  Input  12  V  D  C.  Out¬ 
put  26  V  ,  400  cycle,  6  V  A. 

Price  $22.50  each  net. 

12117-2  Pioneer.  Input  24  V.D.C 
Output  26  V.  400  cycle,  6  V.A. 

Price  $20.00  each  net. 

12116-2-A  Pioneer.  Input  24  volts  D.C., 

5  amps.  Output  I  1 5  volts  400  cycle 
single  phase  45  watts 

Price  $100.00  each  net. 

5D21NJ3A  General  Electric.  Input  24 
V  DC.  Output  115  V  ,  400  cycle  ot 
485  V  A  Price  $12.00  each  net. 

PE218,  Bellentine.  Input  28  V.D.C.  at 
90  amps.  Output  115  V.,  400  cycle 
at  15  K  V  A.  Price  $50.00  each  net. 


METERS 

Weston  Frequency  Meter.  Model  637, 
350  to  450  cycles,  1  15  volts 

Price  $10.00  each  net. 

Weston  Voltmeter.  Model  833,  0  to  130 
volts,  400  cycle  Price  $4.00  each  net. 

Weston  Voltmeter.  Model  606,  Type 
204  P,  0  to  30  volts  D  C 

Price  $4.25  each  net. 

Weston  Ammeter.  Model  506,  Type 
S-61209,  20-0-100  omps  D  C 
Price  $7.50  each  net  with  eat.  shunt. 

Weston  Ammeter.  Type  FI,  Dwg.  No 
1 16465,  0  to  ISO  amps  0  C 

Price  $4.00  each  net. 

With  eat.  shunt  $9.00  each  not. 

Westinaheusa  Ammeter.  Type  1090- 
D120,  120-0-120  omp  D  C 

Price  $4.$0  each  not. 

Weston  Model  $4$.  Type  82PE  IrKii- 
cotor  Calibrated  0  to  3000  RPM 
2*/4"  sire  Hos  built-in  rectifier,  270* 
meter  movement 

Price  $15.00  ooch  net. 


RECTIFIER  POWER  SUPPLY 

Generel  Electric,  irtput  230  V.  60  cycle 
3  phase.  Output  130  amps,  at  28  V. 
D  C.  Continuous  duty,  fan  cooled,  has 
adjustable  input  tops  G.E.  model  No. 
6RC146F3.  Site:  Height  46",  width 
28",  depth  17V5"  Price  $200.00 
each  net.  New 

PIONEER  AUTOSYNS 

AY1,  26  V  ,  400  cycle. 

Price  $5.50  each  net. 
AY  140,  26  V.,  400  cycle,  new  with 
calibration  curve. 

Price  $15.00  each  net. 
AY20,  26  V  ,  400  cycle 

Price  $7.50  each  net. 


AY5,  26V.,  400  cycle  Has 
hollow  shaft 

Price  $7.50  ee.  net 


PRECISION  AUTOSYNS 


AY101O,  new  with 
calibration  curve. 


PRICE— WRITE  OR  CALL  FOR 
SPECIAL  QUANTITY  PRICES 
AY131D,  new  with  calibration  curve. 

Price  $35.00  each  net. 
AY  1300,  new  Price  $35.00  each  net. 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  5907-17.  Dial  graduated  0  to  360*, 
26  V.,  400  cycle 

Price  $15.50  each  net. 
Type  6007-39,  Dual,  Dial  graduated  0 
to  360*,  26  V.,  400  cycle 

Price  $30.00  each  net. 

PIONEER  TORQUE  UNIT 

Type  12602-1 -A. 

Type  12606-1 -A  Price  $40.00  each  net. 
Type  12427-1 -A  Price  $80.00  each  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Magnetic  Amplifier  Assembly 

Saturable  Reactor  type  output  trans¬ 
former.  Designed  to  supply  one  phase 
of  400  cycle  servo  motor. 

Price  $8.S0  each  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

Type  12073-1 -A  5  tube  amplifier,  Mog- 
nesyn  irtput,  115  V.,  400  cycle 

Price  $17.30  each  net  with  tubes 


trumIM 


BLOWER  ASSEMBLY 
MX-215  APG 

John  Ostor,  28  V  D  C.,  7000  r.p  m. 

I  / 100  h.p  Price  $4.50  each  net. 
Westinghouse  Type  FL  Blower,  115  V., 
400  cycle,  6700  r.p.m..  Airflow  17 
C.F  M.  Price  $3.70  each  net. 

RATE  GENERATORS 


PM2,  Electric  Indicator  Co.,  .0175  V. 

per  r  p.m.  Price  $8.25  each  not. 

FI  4,  Electric  Indicoter  Co.,  two-phoae, 
22  V.  per  phase  at  1800  r.p.m. 

Price  $12.00  each  not. 
J36A,  Eastern  Ar  Devices,  .02  V.  per 
r.p.m  Price  $9.00  each  oot. 

8-68,  EUctric  Indicator  Co.,  Rotatton 
Indicator,  110  V.,  60  cycle,  1  phope. 

Price  $14.00  each  out. 
PM-1-M  Electric  Indicator  Co.  Some  as 
type  B35  2  V  per  100  R  P  M  Mo*, 
speed  5,000  RPM  Can  be  usc<9os 
DC  motor,  1  77  H  P  115  V  DC. 

Price  $9.75  eo.  aet 

SINE-COSINE  GENERATORS 

(Resolvers) 

FPE  43-1,  Diehl,  115  V  .  400  cycle. 

Price  $20.00  each  oot. 

SYNCHROS 


1 F  Sgeciol  Repeater, 

115  V.,  400  cycle 


115  V.,  400  cycle 
Will  operote  on  60 
cycle  at  reduced 
voltage. 

Price  $15.00  each  oot. 

7G  Generator,  115  V.,  60  cycle. 

Price  $30.00  each  oot. 

2J1F3  Sotsyn  Gonerotar  115  volts,  400 
cycle.  Price  $S.S0  each  oot. 

2J1M1  Control  Tronsforr^r  105/63  V., 
60  cycle.  Price  $20.00  each  oot. 

2J1G1  Control  Transformer,  57.5/57.5 
V.,  400  cycle.  Price  $1.90  each  out. 

2J1H1  $alsyn  Differential  Gsnsralpr, 
57,5/57  5  V.,  400  cycle. 

Price  $3.2$  each  not. 

W.  E.  KS-S9S0-L2,  Size  5  Generator, 
115  V.,  400  cycle 

Price  $4.30  each  not. 

SG  Generator  1 1 5  volts,  60  cycle. 

Price  $S0.00  each  net. 

SG  Special,  Gonoratar  115/90  V.,  400 
cycle.  Price  $1S.$0  each  net. 

S$P  Repoetar,  115/90  V.,  400  cycle. 

Price  $19.00  each  not. 

2J1F1  Sokyn  Generator,  115  V.,  400 
cycle.  Price  $3.30  ooch  net. 

S$0G  Difforuntiel  Gonerutur  90/90  V., 
400  cycle.  Price  $12.00  each  net. 

1CT  Central  Transformer.  90/55  volts. 
60  cycle.  Price  $40.00  each  not. 

POSITION  TRANSMITTER 

Pienaar  Type  4550-2-A  Position  Trons- 
mitter,  26  volts  400  cycle,  gear  ratio 
2:1.  Price  $15.00  each  net. 
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ARROW  has  the  VALUES! 


TEST  EQUIPMENT 


RADIO  EQUIPMENT  R.  C.-100  B 


RC  ISO  EQUIPMENT 

ftC  titl  A 
AC  1100  A 
Cmmwl  Uftit  AC  tltSA 
Maot  I  IMA 


ITkia  Md«  by  Qwml  CUctrte«  wot  do€4qm»d  for 

.  yroaad  um  os  ob  IdMltficosloB  •!  fi1— <tly  aircralt 
I  Aodio  •qulpM#Bt  RC-IOA'B  PCiMtliU  ol  Cabla#l  CR  Ut  la  whl^ 
ora  »ettala4  TroaMallSar  AC-TAf,  layia^  aait  AC-T70.  Rodia  Ra* 
calvar  AC7AA.  RacUflar  RA  S2.  Wora  Trap  fL  lA.  wixlaa  aad  Alowaf. 
Addlttaaol  aRpitp»aal  coaalati  al  Aalaaaa  aait  AH-tlR:  TroaamU- 
I  alaa  Uaa  MC  377.  olr  ca«praaaot  M  AM,  Oaaa  M44i,  eoatrol  bax 
AC-TTI,  AaipUflaf  AC-Tt3B  oad  onadniad  cords  and  bardwara. 

Friarary  raqalrsnati  ora  11#  la  II#  aalts.  M  ta  10  cycla  for  ^a 
aatlra  aall  oad  occasaoiiaa. 

Coblaac  CM-lll  la  of  tba  ttamdmd  1#  lack  rack  fypa  struefarol 
tiaal  IroaM  with  ruaaar  oaylas  tor  ao^  of  tba  ualts.  A  fall  laaqtb 
nrcass  doM  arltb  solafy  latarlocbs  forms  tba  raor  of  dio  coblaat. 
Traasailttar  RC-TOt  Is  daalymad  ta  traasmit  Rf  polsad  sfqaols  at 
.  470  Biaoocyclas  aritb  tba  asa  of  two  typo  ISC  Tubas  oparotlay  ta 

pusb-pull  with  rosoaaat  yrid.  plota  oad  tilcmaat  Uaas. 
k  laylay  aalt  1C>770  furaishas  tba  pmlsa  of  tba  Trstasmlttar. 
i  Raealaar  AC-7M  wcm  usad  to  datact  tba  4f3,S  mayoeycU  raply 
I  pulaas  from  tba  latarrayotad  stotloa  oad  to  sotfictaaUy  amplify 
I  tbaaa  siyaals  lor  oactUaacopa  obaarrottoa. 

I  Roetitiar  RA41  prodacas  tba  biyb  aoltaya.  Aa  0>1S  kllaaatt  DC 
I  Matar  Is  ooaaactad  ocross  tba  output  of  tba  fUtar  ta  maosura  tba 
I  roltoya  lad  to  troasmittar  A&7tf.  wbUa  oa  0-30  milliaoramtar  M 
I  eonaactad  to  tba  yrouad  rotura  ta  maosura  tba  oaoroya  eurraat 
drowa. 

Aataaaa  AN42A  eaasiats  ol  14  aarticolly  polorlsad.  ball  wora 
rodlottay  olasRoats.  o  raUactlao  scraaa.  opaa-wlra  traasmissloa  Uaa 
aoctloBs  oad  o  coacaatric  liaa  tarmiaottay  sacttoa  or  oiaaoter. 

WoTO  trap  rirlS  Is  usad  to  saparata  racalaad  and  troasmittad  styaols. 

Traasmissloa  Uaa  MC-377  U  of  V*  Iftcb  aii'dlolactrlc.  70  obm  coacaatric  liaa  typo  oad  Is 
fissamhisd  by  maoas  of  soldarlsM  air  tlybt  coaaactors. 

Coatrol  Aox  AC-773  conlolas  aacassory  coatrols  far  oparotioo. 

Amplitiar  AC  713  A  Is  usad  to  ampUly  tba  output  ol  RacalTor  AC  701  lor  suttobla  osctllo- 
•copa  prasaatotloa. 


Mitccllansous  Specials 

IM  ArN4  -  Scop* 

R  Tl  A  PS  IS  .  Scop* 

ST  APS  2  Bocolvor  oiul  Scepo 
ASST  Scopo 

SCR  S22  Rocotvor  TraataKtar 
SCNlf  C-  Of  Y  Sacatoor 
RA  10  Racalvar 
RC  030  Raealaar  ( 

RA  43  RoctUar  ( 

TA1I14  TroaaailNat 
BCR  200  O  Caapoa*  laatollaHan 
ARN7  Caaipaas  InaloUatlon 
MN  20  Caaapoa*  laalallallon 
lU  laatallattoa  (SC732  «  RIO) 

SCR  S04  compoaanla 

R  132  TPSIO  Radar  Racolcar 

MD22  •  URA/TI  Modulator 

AN  APRl  Racalvar  ond  Tualaq  uniia 

ASB  7  Coaiptata  Radar  InalaUatloa 

BD  71  A  positloa  Fiald  Switchboard 

CEO  Fiald  Phoitaa 

RH  20  Ramol*  Phoaa  Coatrol 

BCR  103  coo^ilat* 

ARC  I  Traaacalvar 
ART  13  Traasialltor 
BC340  Raealaar 
RTAIB  Tronscalaar 
Modal  IS  Radar  Tratnar 

PRICES  or  ABOVE  UPON  REQUEST 


Air  Compressor  M-349 

toaalhar  with  12  laal  ol  >-'4  Inch  aoH  coppar  tubinq 
aad  Bscossary  hardwaro  is  usod  to  liU  aad  maiatam 
traasmtssion  linos  with  dry  oir  undor  orossurs. 
Opsratloa  U  duoct  from  110  V  AC  AO  Cyciss. 


T  #5  APTS  UMF  TRANSMITTER 

Opsfottay  orsr  a  froyusacy  raoqs  of  300 
to  1400  MCfC  with  a  nomlaal  output  of 
trom  10  to  30  watts.  Unit  is  oyuippsd  with 
110  V  AO  CPA  tllamsBl  traaslormsr.  blowsr; 
Iscbsf  wirs  last  Irsyusnc)  sst.  ond  A  tubas 
—  lt31A;  IAAC7;  2  AACf ;  14UG;  242fA; 
I  3C2a  (OU22>  (oscillotor). 

N-«  IS  Mtr  zsai  tN>i  »|<S  iipefet  CAO  CA 
ins  lne(nusi*ai  Nsoua  #OTaDw 


Oven  M-348 

Is  lurnisbsd  lor  ramoral  ol  moisturo  Irom  tho  dohydrat- 
ina  cyhndsrs  ol  tho  comprsssor.  It  too  oporatss  Irom 
llOV  AC  AO  cycloo. 


Frequency  Mefer  BC-771 

Froyuoocy  Motor 

quoncy  cnacklny  oparatioas 

on  Radio  Transmitlar  .  ' 

Racaivar  a  taporat#  t 

macbanically  and  has  own  powar  sup-  ■ 

which  rsquirss 
to  cycis 

Ths  circuits  of  an  r  I  oscillator. 

cryetal  oscillator,  o  30.000  cyelo  oscillotor 
associatod  mixor,  oad  am- 

plitlor  luboo.  Tho  usad 

to  sat  tha  i  f  oscillotor  to  snactly  34  or 
31.7  moyoryclos. 

For  tuainy  Rodio  Traasmitior  AC-7A3  to  470  moyacyclos.  tho  slynol  Irom  tho  radio  trans- 
mittar  is  raiasd  with  ths  filth  harmonic  ol  tho  r-l  oscillotor.  opsratina  at  34  moyacyclss,  to 
producs  an  oudio  boat  trsqusney.  For  tunina  Rodio  Rscsiasr  AC-7iA  to  433.5  moyocyclos, 
tho  tilth  horroonic  r-l  oscillator,  oporatiny  at  33.7  moyacyclos  and  modulaisd  by  tbs  output 
ol  tho  30,000  cycis  oscillator,  is  tod  into  tho  radio  rscoiesr.  ■■ 


Tbo  antiro  RC  100  as  doscribod  oboco— oil  brand  now — eomploto— 

Ttchnicol  Monuol  TMn<ni3A  IS  furnishad  with  ths  complsts  sst.  ^ 

t  0  A  Worthouss 

Prices  on  irtdiridual  components  will  be  furrtished  on  request. 


AU  itoms  FOA  worohousa.  20°e  Doposit 
rayuirad  on  aU  ordars.  Mialmum  ordar 
accoptod — A5.00.  tlUaois  rosidants,  ploaso 
add  rayular  solas  tax  to  your  romittaaco. 


ni 
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SEARCHLIGHT  SECTION 


AOJUiT^ 

4«tf 

sruM 


M-IAC  .41  t'G-U  U  .UVG-t4V  I. 

U-IAr  .11  t^ll  V  .47UG>«7  V 

u-ir  111  i'&ij  t  uvo-triv  t. 

U'lH  .14  U&ll  t*  .41VG>I79  U 

41.U  .M  ,UG-M  I’  47  l'G-174  V 

ftl-isr  .Mitl&H  v  UUG-I4I  Ar  . 

ftl.|SPN  .M  V  .44MX-I44U  ■ 

•1-iT  t.i^  u.mv^m  V  1 

u<jiAr  i.ii  V  u.i9uG*m  v 

U-lir  I  4*  tQ-l7  V  tl  tMVG^lM  V 

Al-lJII  .44  tXM  V  .i^l'G-144  I*  I 

tl-iisr  .44  it>G-M  V  .4j!mX>147  V  . 

FULL  LINE  OF  JAN  APPNOVED  COAXIAL 
CONNICrONt  IN  tTOCK 


THYRA-  j 
TRON4  AND  I 
IGNITRONS 

OA4G  .44 

KL-riA  1.14 

1A4G  1.14 

inil  I  #4 

ICil  1.J4 

icii  XL. 

CIB  1.14 

4C11  11.44 

XL.01B  1.44 

<'AJ  4.44 

FG-17  1.44 

PG.ll  11.44 

rG.47/- 
1444  1 44 

PG.llA  4.44 

41  9  45 

FG.49  14  44 

FG.149  4  49 

FG.I71  14  94 

WB-1S5A  14  19 

141A  4.77 

144A  1.77 

GL.419/- 

9994  11  44 

Ki;.*14  4.15 

Ki;.414  14.44 

KU.414  17.14 

WL.451  . 

5451  11.44 

WL.471  11.15 

WL.477  14.44 

WL.441/- 
5554  11.44 

731A  1.79 

471  '471  4.49 

144  1.15 

445  1.14 

1441  .47 

1444  4.15 

1454  .11 

1451  .44 


TRANSMIT- 

tine;  R  i 
APFCIAL  rt’R.  { 
POSE  Tl’BKS 
OAl  1.1} 

OBI  1.75 

IBll  117 

IBll  149 

IBll  4.44 

IB14  4.94 

1B14  1.44 

IBll  1.19 

IB14  4.54 

IB41  4.14 

IH14  91 

IBll  1.41 

k:ii  .11 

K:14  .17 

ICM  .11 

K:44  .74 

1X11  1.15 

UllA  145 

1121  1.49 

U14  7.14 

1127  11.74 

2111  4.44 

nil  14  49 

nil  14  44 

ni4  14.44 

ni7  11.74 

nM  1274 

2141  111  94 

nil  14.45 

nil  14.14 

IKll  11  H 

1IC15  14.45 

2K21  14  45 

iXlA  .74 

IBll  EL¬ 
IO  1.11 

IBll  4  75 

1B24  I  19 

1B17  114 

1014  .44 

nil  14.15 

4-l}9A  14.49 

4-lMA  14.79 

4AI  .51 


PG-144 

141A 

141B 

144A 

OE-144 

111 

WE-1I5A 

lllA 

117A 

WE'lllO 

RX-lllA 

WE-144A 

WE-149A 

WE-144C: 

WE-154A 

WE-197A 

WE-17IA 

WE-lllA 

WE-144B 

MITH 

144TL 

147A 

WE1I4A 

WESIIC 

.U4A 

I94A 

154B 

194(. 

WE.154B 

MIA 

17IB 

.UlA 

4I7A 

IMA 

444A 

444B 

4.94TH 

454TL 

491 

47IA 

SS.54I 

541AX 

944AX 

947 AX 

917 

514 

511 

511A 

554 


4H4 

4J5 

4J4 

4J7 

4K4GT 

4K7 

4E1 

4L4 

4L4G 

414<;\ 

4SB7Y 

4S07 

49P7 

4SG7 

4SH7 

4H17 

44I.7GT 

4SN7GT 

4SN7W 

4V4 

4V4GT 

4H4CT 

4X4 

4X5GT 

777 

7N7 

I4Y 

12A4 

11AH7GT 

11AT4 

I1AT7 

11AI*4 

llALr7 

I1AX7 

I1BA4 

I1RA7 

12BE4 

not 

I1SG7 

I1SH7 

I1SJ7 

12SK7 

I1SL7GT 

I1SN7CT 

I1SR7 

21D7 


TUBES 

oriG 

lAl 

lABS 

IBIGT  I 

114 

IR4 

1R9 

IS4 

IS9 

IT4 

1X1  174 
1X1.\ 

1A4 
1A9 
191GT 
1H7  1141 
IIH  1244 

9R4GY 

5T4 

5I'4G 

5V4G 

5E1 

4AB7  IA91 

4.907  1192 

4A07W 

4AC;9 

4AG7 

4AJ9 

4AK9 

4AE4 

4AI  9 

4A09 

4904 

4AS7G 

4AT4 

4AU4 

4AV4 

4BA4 

4B97 

4HE4 

4HG4G 

4BH4 

4BJ4 

4<.4 


hay 

2AP1 
19P5 
19PI 
1AP4'* 
444P4 
IBPI 
lOPI 
IDPIA 
lEPI 
irP7 
1HP7 
4API4 
9API 
99P4 
5RPI 
94. PI 
54  P7 
9FP7 
9HP4 
5JP2 
9I.PI 
9MPI 
7BPI 
78P7 
7BPI4 
4<;P7 
41. P7 
14HP4 
144  P4 
I1DP7 

ik;p7 

441PI 

449 

411 


744D 

74IA 

741A 

741B 

741A 

744A 

745A 

744AY 

744BY 

744C;Y 

744PY 

744GY 

747A 

747B 

741A 

744A 

7I4A 

7I1A 

7I4AY 

7I5A 

7I9B 

7I7A 

71IA 

721A 

711A/B 

714A 

714B 

715A 

714A 

714A 

71IA 

WL-717 


MAA 

•44B 

171A 

174 

174 

•71 

454 

455 
454 

497 

491A 


PHOTO 

CELLS 


ASB  YAGI 
ANTENNA 


COAXIAL  CONNICTORS 


»  ILtltfNT  ROT*T*«LC  AIINAV— 
.  4M  TO  M*  >C  J7  00 


XL  A  (uMt  DmM*  OtHkai 

*  It—wt  97t  t*  43*  MC 

^  $2*.40 

I***^»4  — t««nt  CM  k«  cmmIM 

■ttfc  hyOfMltc  r«Mt«  cMtrats  at  $f«.M 
ft  M4ttioMl. 


PULSE  TRANSFORMERS 

ITkH*!*) .  tl  U 

IT  AH  »J7«  .  ■■■  il  «S 

V.  K  M<;.UT  .  5»  T» 

AN  APN-A  .kklTM-MH .  .  |1  jJ 

AN/APN-*  (A«l7SA.»»i) .  .  J|  S 

AN  APN.4  Olock.  (M  .  * 


CAPACITORS 

AtOLOfD  OIL-IMPttGNATED  PAPER 
«MPD  JJVDt  JJU,. 


OIL-FILLED  CAPACITORS 

SSIS  JJAVAC  $]«» 

mmpd  am  vac  Ut« 

umpd  jsmvoc  iUm 

.TMPD  am  vac 

t.t.  »  MPD  IM*  VDC  “r? 

.1  MPI>  TPM  VDC  tin 

MPD  Ik  KVDC  M.TP 

SPECIAL 

2  MFD  I2.S00  VDC 

INERTEEN  TYPE  FP 

_  $23.95 


KOLLSMAN  INSTRUMENT 

LOW  INERTIA  SERVO  MOTORS 
Typp  P174I240 — RS 'M  Vpitk — 100  Cycipt 
2  Plwik— S  Worn— 2PS«  RPM 
Will  Oppratp  SatNFoctoHly  at  M  CyciM 
OrtplMl  Pricp  $34.S0 — Opr  Pricp — SR.22  M. 

»7»«  EACH— Lon  of  10 


9^1 


CENTRAL  ELECTRIC  I  qineRAL  ELECTRIC 


FG-172 

TNYRATRONS 

$1450 


F6  I2  TUBIS 

$412 

15.75  Ca.  •  L«B«4f  If 
Brmal  Now 

Ortflaai  CarlMM 


SELENIUM  RECTIFIER  STACKS 

FULL  WAVE  IRIDCE 

MAXIMUMtRATINGS  I  MAXIMUM  RATINGS 
AC  VOLTSINPVT  It  I  AC  VOLTS  INPUT  4P 
DC  VOI  TS  I  DC  VOLTS 

OUTPUT  14.*  I  OITPUT  M 


GENERATORS 

P  lNlM.PlMMtyM7IP.SA  (Him  HpM 
OalMl— AC  IIIV  IP*A  PM  IP  IMP  *»  ' 

VN«  m  Aapk.  RrpaP  Mm  -  OrlpIkN  ^'3 

P  I.ltPkk  PIMM  tyM  HM-IA.  OptpPt  IP  VM» 
Ik  Aap*.  BnM  Nm— OrlpiMl  PMklkp . M.IP 


NAVY  MODEL  AIA  ANTENNAS 

}  CM  CmNpI  Pets  AIrcfpn  IktarMPt  AnttkM  A1J1» 
RruP  Mm  .  .  »>»*■** 


TEST  EQUIPMENT 

P  AHrM  W.  RktPv  UkA  MM. 

P  fiWMTN  Rk«N  MMM  P-SPPA  ktpaParP  t&N 
SkOwsM  (PUM  kk  B.  R.  MPA  klMPt  MM.  PKC 

t4  52  HCI  .  |454.5f 

4  Galvla  ■•IB  CtB-l  BteHarf  CnrBal 

4  TB.I5A'ABN  INlAir  Ll»4  T«t  Bat . mff 

•  Ti  lt  APQ.5  C4ll4r«lBr  . ITiif 

4  AT -41,  UP  *‘X”  B4I»4  Htm . jl45 

4  RtL  W.|l5t  Fr44««icy  «•!»  115.224  MC  lit  45 

•  CWI.WAAf  Baiif*  cyimiw  fir  ABB,  ABE.  ABV 

••4  ABVC  lUf^  . .554.44 

4  CNV-I4AAB  PtMUtMi  AatMta  tar  Traa«ailttar» 

••  14  444  MC  . 11175 

4  Naythaa*  VN-5  Caaftaat  VatiaH  Tnaafanaw 

IRMI  55/154  V  54  Oataat  H5  V  544  W  *  $34  14 

•  tala  Caaitaat  Vattaaa  TraaiFanaar  laaat  14/124  V 

54  M.— OirtiM  IE4  Vtt5  VA  . tt4.74 

•  Falaral  Caaalaat  VaHa^a  Tra«Rlar»ar  la^at  55  ■ 

115  V  M'tfRT— Otfitirt  115  V  214  W  ... . 554  04 

•  4^  Caaataat  Valtati  Trmaafaraar  lafl  4ni25 
V  44  ay.— Rataal  115  V  14  VA— ^aa  aa  raaaaat. 

•  TB*I45/AP  X.Baaf  Taat  4al.  Priaa  aa  raiMM. 

4  TB-I54/AP .  .  .  Priaa  aa  raaaaal. 

a  CPB-MAAJ  aal  CPB-IIAAK— IFF  TaM  iaiA 

<a4lr)  tIAII 

a  Navy  Maial  L0>5  CaaiMaaf  Hatai^yaa  Fraa. 
■alar  aal  Cryttat  Caatrallaf  Calllratar  C«ala.  IM 

aGaaarml  Na4«a-l54  Kc  !•  5444  EC— lataT Ml  V 

a  C-D  QalalMia  FNtar  Tyya  IF. 14  M4/234  V  AC/B 

24  AaitR  . . . . flS 

All  Itaaia  Naw  tmp»  WiMra  Natal  *  (Cia.  u9 
Caalltlaal 


TYPE  “J"  POTENTIOMETERS 

3S<  pach 

RmN.  Shaft  I  RmN.  Shaft  I  RmM. 


STANDARD 
BRANDS  ONLY 


TUBE  SPECIALS 


BRAND  NEW 
FIRST  QUALITY 


SEND  FOR  OUR  COMPLETE  TUBE  LISTING 


MONTHLY  BULLETINS 


LECTRONIC  RESEARCH  LABORATORIES 


SEND  IN  YOUR  NAJAE  AND  ADDRESS  TO 
GET  ON  OUR  MAILING  LIST 


All  matfial  bfottd  »«w  one  futlf  guoront9o4 
Tormt  20%  cos*  wit!  ordot,  bolonco  COD 
omiou  rotod  All  pfKOi  f  .O  4.  oar  worohoom 
PArJa .  Paaao 


1021 -A  CALLOWHILL  ST.  PHIIA.  23,  PA 

Telephones  -  MARKET  7-6590  and  6591 
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searchlight  section 


GUARANTEED 

SURPLUS 


OUM  JULY  SPECIAL 


HICH  WATTAGE  ANTENNA  RELAY 

Itt  ••  tR€l«  R**!  0  P  P  T  r%*»4  •!  MM  « 

IIA  H*«r»  «•«!  »•*••»•««« 

iMRtAANt*  tr  •  i*'a' 

MM*  »v  M««HM  |IR  M 


GUARDIAN  LATCHING  RELAY 

Tvm  RC  too  11#  Ml  nrrM  SPOT  M«n 
iMpttlM  r*««r«««  (R*  •(  tM  CMtRft*  L«rR« 

•«t»fliatEcAllir  C*«t«ct«  ratM  iMW  watt*  at  MOV 
AO  «ycl*t  Sir*  1”  l*ft|  7'a*  •Hi*  I'*'  Nl«R 
Only  SI  »S  •* 


•  liliO  C«ata»a*  tv*  I' i*  an 
riMaia  (*aNa«a«i*t*r  anO  a  •>! 
•r  Ha*  tap  f*f  *Raiip>*t 

a*  fall***  7S  OwS  aiwraaMip* 
MA  21  *•**•  M*  vallt  IA*«1  lai 
iinai***  an4  f*A*rat  taa  •*•  > 

4  eSM  •HR  RHif*4  c*«*r  IP* 


miniaturc  hcadphones 

2M  aRai*  hm*  Caa  S*  u**4  far 
•a«a4  power  T*4«pRan*i.  vtr 
Typ*  HS  M  .00  *A 

HS  Mi  witn  Tran*  49  »R 

Hi  laip  TranKt  IS 


RESONANT  RELAY 

la  tr*4Ma«»l**  tt  740  (P*  an4 
la  artal  ai*tal  taPa  c**«r  Wn 

or  •Hn*  artinf  '•lay 


PANEL  METERS 


HIGH  CURRENT  MICAS 

Typa  C4  Coromic  Com  S>4** 
HifK,  S"  PiOHipfpr  Tetprofico 

%\  OP  ftpttpp 


THOROARSON  PLATE  TRANS 

Pri  IIS  2»0  V  Ml  ey  S2S  Watt*  Sm  2Uno.  2S0U 
tOOO  lAOt  V»ft>  Qatar  T*pp*4  Typ»  TtSP22  %?2  SO 


•RAND  NEW 
Govt  Surplot 


30  WATT  WIRE  WOUND  RESISTORS 

ORm*  loe-2Sm  IR  4k  4SOO  SR  SMO 

i.'RiRR  IS  *a  Star  99 


SCOPE  AND  FIL  TRANSFORMER 


Pri  MS  volt*  Ml  cytio*.  Sor 
4400  «oH»  RMS  4.S  MA  .  S  volt* 
CT  I  amp*  Ell  la*.  IS  KV 
RMS  tail  Hormotirally  *aAl«4 
Ha*  ta«Miata4  aiRto  rap  tor  ror- 
ttOar  Ma4*  Py  RaytRoon  4' y  • 
S  I  S'  *  Only  SI  9S 


MIDGET  VARIABLE  CONDENSERS 

Staatito  Intulatlan 

IS  MME  (HE  IS) 

Oaal  IS  MME  (HE  IS  0i  ( 

2SO  MME  <MC  2S0  Si  ( 


SO  aiapaRai  IS  watt  Ra»<«tor  witR 
aiauat  SI  49  aarR  10  for  19  90 
49  2  Mao  S  Watt  U 


SILVER  MICA  CAPACITORS 

MME  IP  4;.  SO.  (Ul  140.  7S0.  TOO  1000 


OIL  CONDENSERS 


PrpciHOO  IS  May  Arcyrory  tosiifor.  Noo 

(o^veftyp  f  woff  S#r(wof)Cofly  toolptf  in  ofoti 

;S  OP  )0  tot  ft  H 


PRECISION  t%  WW  RESISTORS 

2H  2S40  IK  RSOO  03R.  7S0M  71 


CHOKE  RARGAINS 

•  ry  so  aia  MM  oRm* 


WIRE  WOUND  RESISTORS 

S  watt  typo  AA.  7O-2S-S0  700-47e-2SOO- 

400  oRai*  t 

10  watt  typa  AR  2S-40-04-400-470.II2S- 
lOUO  7000*4000  oRai* 

20  watt  typ*  0<*.  S0  70  IW  ISO-IOO-7SO* 

1000  IS002SOO*27eOSOOO*7SOO 
tOOOO  IMlOO- 20000- 10000  aRm* 


PLUG  IN  CAPACITOR 

Pit  Mt4  900  volt*  DC  OH  0lla4  Plop*  < 
arp  4  proap  *orRat  S«4  Rti'»«tl'«p 


f.f  Nf  RAL 
Ovo'rarraat 
flortrlral  a 
90  Cycla* 


HEAVY  DUTY  RHEOSTAT 

2t  ORai*  a;s  Watt*  Ma*  aitR  RaaP 
aap  HatPwaf*  ti  »S 

to  tar  S29  SO 


ADJUSTABLE  RESISTORS 


BAKELITE 

CASED 

MICAS 


W.  W.  POWER  RHEOSTATS 


SENSITIVE  iriLAY 

RiaaRt  at  I  MA  Rapatitwlty  Cpa 
•tr»#ia4  anP  PalHatafy  pivpfaO 

ApprwR  2000  aAai*  r**Utaa«a 

M*y**4  ta  iMttprapf  aiyailaaai 
taa  Ptyp*  i*4a  S  praop  eaHiat 
0*lv  M  *a 


MISCELLANEOUS  BARGAINS 

•2  40#  yplt  4c  fyOplar*  IS  far 

2aif4  2S0  vpiti  AC  *41  apa4  I  for 

10  aiap  10  watt  rpaittar  2  for 

Hataaaaa  2S  aaip  I  lO  v»lt  pc  cRt  Oraakar 
Caraaiicpa  OOOS  aif4  20  far 

PI  900  aall  Pc  piffatl  atlra*  lO  far 

001  POP  wait  4c  P4plaii  akAi  IS  far 

iOO  000  vaft.  piptRil  aiicaa  12  tar 

Bwttarfly  caa4  2  fa  It  aiaif  Pall  Praf*  )  far 

CD  typa  4  aiicaB  .001  MWaPe  (#  far 

2S0  aiaif  tpriaPla  caa4  taic2S0a) 
lO  000  aRai  pafaatlaaiafar*  t  tar 

SOO  aRai  lOO  watt  nan.laPact.  Ratltfar 
2S0  aRw  1 00  watt  aaa.lnpact  Ra*i*tar 
14  aifp  4S0  valt  alartra4ytlc  (ERtiM)  S  far 
Var  e«a4  ISO  M«f  07  tpariaf  2  far 

VanaPla  earaaitcaa  20  fa  ITS  waif  fyaa  02)  S  far 
Waatarn  Cla*lri<  tiRrar  varPia  S  ta  2  S  Miaf  I  tor 
SO  K  l*«  W  W  Raaittar*.  Prarliian 
)S  at  10  RV  plw*  7S  at  0  KV  Oil  Caa4 
I  MED  :SO0  VOC  041  Caa4 
OS  MED  rsOO  VOC  041  Caa4 
;  MEO  1)0  VAC  Oil  Caa4 
Matar  Multipliar  2  MCG.  •«  H  1%  2KV 


MOSSMAN  SWITCHES 

4  Pala  Ompl*  TRrav  tl  I# 
I  POT.  plat  t  PHT  I  7$ 


Bawocol  llocfHa  0*ptla«0  Rpl«y  SlactricMl 
^  Rptpt  no  ValH  *0  Cycla 

Oiaaki  at  940  Mimaaip*  p«t  aaatiy 
a4la*taPla  far  atPa*  ewrraat*  Tar 

•IWIW  •*  •»  -'T  W  •• 


CIRAMICONS 

MME  I  I  2  S  a  10  20  22.  120  SOO 


T»aa*aa4ay»  *401114  aa  Koa4  Pl*0*p  *aa4 
raOaaat*  Ear  oaafo*  S#*<*o(  oyoatify  Ot* 
ca«H»H  Fnca  f  a  P  N  V  20\  aifP  arOar 
a»la«*  rotaO  Ootoac*  COO  MiAimEMa 
arOar  IS  00 
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S^3S:33T33Mi:i3M33sit: 


RELIANCE 


MERCHANDIZING  CO 


UNIVERSAL  JOINT 

3  16  ■  .  3  8  00 

»  11/8'  fon<i 

Steel  or  Aluminum 
50C 


COAXIAL  CABLE  CONNECTORS 


WW  PRECISION  RESISTORS,  IS  OR  BETTER 

'ATT— 2Sc  1  WATT— JOc 

iAf  1  IMU  A  2I‘J  I  M  11 


I  i% 

xe  wa-  i2HV 
4S  riH.T  I 

I  li  1  ti2\  t 

I  ij  r<ii2  t 

I  c;2«  I 


DIFFERENTIAL 
ns  V  .  60  Cfc 
rC7S24f 
3»r*  «  »*■'  lent 


HAYLON  TIMING  MOTOR 

o  r  M  .  MSV..  M  Cyrt*  |l  7t 


SELSYNS 

ns  V ,  60  Cvc 
rC7l24t 


no  SHICLOED  WtRC— STRANDED 


ceramicons 

t  M\1K  .»  MM 


SOUND  POWERED  HANDSET 

Rroffid  New?  TS«YO 


JONES  BARRIER  STRIPS 

FrUw  T/pe  Frkw  Type 

t  tft  ■<  t4l  I  i#  16  un 
^  It  6  MIY  J7  17  un 

k  ti  6  141SW  i?  %  14J 

II  6  141*«W  $2  Vl4i 

Ji  7  141  iT  Vl4it«V4 

I  46  7  141  «tW  .17  6-14/ 

.17  7  I41Y  17  6-142«*W 

46  H  I41«,W'  41  A-I41SVS 

^  17  6  141^^^  47  1<^  141«.M 

17  6  141Y  47 

li  1<VI4IY  ft!  Vl.V) 

V  .22  11  141  .47  4  ll«l 

22  16  I41*«H  67  A  i.VI 


6  WATT 

70. OX)  Muter  3144 
SO.IHHMiliH  314  4 
A.ino  Ilfiur  240 
4.0UU  Muwr  3144 
S.uno  Muter  3144 
S.nni)  (IK  314  4 
2,0U0  Drjur  3AU 


FILAMENT  TRANSFORMER 


DELAY  NETWORK— ALL  140Qw 

Tin  At'ie<'Y  1  S  oiK'rn  ^  iteler 
T  III  .tupT’ s  2  1  niirro  <Wli) 

T  !)*•  NimiUr  to  T  114  with  tep  hroiuht  ttur 


AwertriR  Tree  W6 

For  High  Vnlteg»>  R«wtiikr«. 
I’KI  ir*V  .  44.  41)  r>rlr 

^  PfA  3V  ,  4'  T  N  14  Amp 

?  33  KV  K  M  H  tVAt  II  KV  D  i 

K  tHwreiiag.  ('nett  h71A  T*i1w 
K  or  other  tube« 

■  Nfw  SIA** 
OVfRSf AS  PACK! O  ■  V 
tn-A  Tak* . $1.BS 


CARBON  RESISTORS 


LATfe  Btecli  e«  Deed.  6e«e  t4«t  ef  r—r  reeelrMientB. 

Write  for  Monthly  Bulletin 


Arch  St.  Cor.  Crotkey  Philo.  3,  Po.  Te/ephone  AlttenhouM  6>^27 
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SEARCHLIGHT  SECTION 


FULLY  ' 
GUARANTEED 


IMMEDIATE  \  LOW 
DELIVERY  PRICES 


product!  .'co. 

4  Godwin  Ave.  Paterson;  N.  J 


AC-SERVO  MOTORS 

9  I  n»M«rT3rp*CK-ft- 
1C  V.  40C  eyclM  as«« 
PhAM.  TAT  phAM  4»  ▼ 
mAZ.  9AAr  r4d»«* 

▼  tlo».  Ptoch  ffBA-$7A. 

H^HU  rrtcA  $tj*  aim 

AVAllA^lA  IMZ  tAAr 
trAtA.  PiCta  $4-M  CAek. 

I  PCock  #8A-CT 


•ROWN  TELEPLOTTER 
RECEIVER 


MICROWAVE 

ANTENNA 


M*e«l  7«1X1R 

IIS  vaM  40  cyciA* 


AS-tlT.APO  ISB.  It 
<'m  dIpolA  AAd  It 
lark  PAfAkolA  bOAAAd 
lo  AAAtborproof  Ha* 
doOIA  >4*  dtA.  t4  T 
IX?  RplAAor  motor  for 

SOAlC  OTA  A  Otor'b 

#8A>t|.  OblpplA#  wt 

7C  IbA 


SroniAlna  a  poo 
drIVAA  by  two 
bAlAoeiA#  motorA 
vbl'h  vrttOA  on 
roor  of  A  trAAAlO' 
cAAt  rbArt  Pon 
Arm  poAltloA  lA  lA 
term#  of  two  co- 

ordlAAtet  oup> 
pi  tod  bAlAActnff 
I  motor#  tkrti  two 
AmpltSorn  Orig¬ 
in  oily  lAtondod 
for  rorordiAd  plotted  or  wrtttoA  dAto  from 
ooAtrAl  plutttAA  board.  Writ**  At  on* 
bolf  orolo  OA  II  tA  rbort-  DlorrimlAAtor 
lAPOt  OtrCAlt  dOAlfAod  to  OMrOtO  UAtt  A* 
fOACttOA  of  two  ▼ATylAA  R.F  frOdOOArloo 
tTArplnf  About  moon  of  Approt  411  KT 
Fortbor  dAiA  OA  ro^iuoAt.  (Bblppln«  wolfbt 


PtONIIR  CK-17 

411  pbAM.  : 

phAoo.  V.  mat 

phAoo.  Built  In  fi 
Itnn  Output  Bhmft 
proz  4  rpvn.  Btook  #8A-SC7  Fl 


INVERTER 
SPECIALS 
400  Cycles 


FORD  SIRVO  MOTOR 

111  volt  41  cyclo  two  pbAOO 
low  inorttA  motor  IS  WAtto 
output.  BnOrd.  tOTttT 
8tock  #8A-tfl.  Prleo 
44P.M  AATh. 


PtAAAAP  Typo  Ultt-l-n.  tT  I  volta  D  C 
Input.  tC  volto  404  cycio  1  pbAOo  out.  4  • 
V  A.  (Curront  mAoufAt  turo)  PricoA  on 
K*uu*o» 

EloamrAi  toortrU  SDttxiC^^^Input  II 
volt*  IK?  At  II  AtnpA.  Output  Its  volto  400 
•  yi)*#  411  V  A.  At  0  00  P.P  Wolfbt  II 

IbA  ato<k:fSA  4i  frkd  S12.50«o€li 


MINNEAPOLIS-HONCYWCLL 

Typo  6t03AY3CA4  tofYO  Motor 

1^^^  111  400  cyrlcA  Built  1a 

trnr  roduetlon  10  In/lb 
torquo  8tock  jySA  III.  Prlro 


LR-ll-LM  CcNiM**  Leee* 

Motor  drlvoA  loop 
oBf  loo»d  lAyropb- 
1 1  * d  loppolln 
houotnA  lAcludoo 
AutooyA  IroAO- 
miii*r  Stock 

$14.S0«ack 


UIIUIVJI  -  Sbpui  u 

volto  DC  At  too  Atnpo  output  111  volto  400 
cycloA  IIM  V.A  0  I  PP  Stork  #8A-IS4 

_ fried  $19.50  — ch 


SAWTOOTH  ROTCNTIOMETIR 

Wl.  KSOSISft 

Typo  RL-H-R.  100  ohm  *l0‘ 
meat.  Non  llaoAr  rlnc  clvoo 
ItnoAr  output  with  CRT  donoc- 
B^^Mtton  roll  loAd.  Coat.  rotAtlon. 

I  bruohoo  110  doyroAO  opp<>ood 
I  tApo  110  d*crr#o  opp<>aod 
Htork  #8A-ltl  Prtew  44.04 
rnrh. 


SYNCHROS 


U  tL  fWrvo  AmAll«Ar--t4  S  U*1 
Aircraft  omphdyn*  cootml  ampItSer.  Ill 
volt  400  cyrlvo  Two  rbAnn*i  l^***  I 
OSNTiiT  AAd  4  4V40T  tub*#  8upptl*d  I**# 
-  *  ptorb  #HA  144  PHr*  fS  S#  eAfh. 


10.  IP.  icrr.  lo.  IF.  icT. 
IDO.  IIICT.  IPF.  IHBF. 
IHDO.  4D<1.  40.  4DO.  TO. 
olo. 

frket  on  Rcquoit 


tub## 


I'nIvoruAl  Flortrtr 
W  E  K8  scot  1  Ol.-ll  V 
d  r  04  amp#.  1/100  hp 
4  load  ahunt  pto<k#SA 
III  FHr*4IT%*Arh 


400  Cycl«  Generators 

Homriltr  IIAISODSS-I  400 
cycl*  out  At  1  phaao  111 
T  It  amp#.  Alwi  A  d-r  out¬ 
put  of  21  V  and  17  •  arap# 

NpAcial  At  $174.00  *Arh. 


SERVO  AMPLIFIER 


MlnneApOil#  Hoa  •yw#tl 
Ml  V  400  ryci*  unit  For 
UM  with  8A-I4I  Mod*! 
r*403ATrAS  D«>aien*d  for 
u**  with  A-<*  orrur  atenal 
from  bride*  circuit.  Stock 
r8A-|4|A  PricA  $8.40. 


^  12  V.D.C.  Motor 

John  Otter  B-9-2 

I  4  amp# 

1400  rpm. 

'  I.ff  8plln*  ahAft  C  W 
Sa  44  FHca  Sl.iO  aarh 

DELCO  CONSTANT 

SPEED  MOTOR 
A-71SS 

1  ^SO  hp  IT  I  V  d-e  1000 
rptn  <  <»nt  duty.  It*" 
b*  ahaft  •it*naion.  I/SV 
•  mounting  Stock  #8A- 


O.  R.  O.AfUtSIJJS.  400  cy¬ 
cle#  out  At  111  volt#  7.1 
amp#  I(l«al  for  lab.  0*  Ig. 
X  4*  dtam.  loot  rpm.  Stock 
#8A-III.  PHra  $79..^  aa. 


O.R.  ORAIAAJSl.k  AAd  StA.  Dual  n»ld  ra 
vcraibl#  gear  head  ahunt  wound  14  v  0 
I  f  amiA.  •  rpm  10  min  time  rating  Air* 
craft  typ*  Magnatlc  brake  Stock  ifSA 


FRICISION  AUTOSYN 

|r  Pioneer  Type 

■F  AY-l.SO  Control 

Autoayo.  Pracl- 
|B  *“>0  typo.  14  ▼. 

Blw...  4o0  cycle.  Stock 

[V  raA-:s7  so0~ 

rial  low  pncA 
$14.40  carb. 


Ilalcet  AtMOrO  t  oAeiailt 
Nyeed  IK’  Motor,  17  v 
>1-c  110  rpm  <lov*rnor 
controlled  Stork  98A 
t4i  PHce  $.4  94  each 


A-S  Autopilot  Indicator 


It  e  d  c  «r  0  4 
at  I  rpm  Shunt  w< 

ttock  r8A-l74  I 


OSTER  PM  MOTOR 


Autoaya  Type  Pilot  la- 
dtcAtor  for  A-l  Auto¬ 
pilot  14  V  400  cyclaa 
Slock  rSA-JOl  l*iir* 
$lt.A0  each. 


Ailneo  nelil 

III*  d-c  Can  alw)  he  u*e«l  aa  rat*  gen 
•rator  #SA-24l  Jz  75 


1*0  Stock  ESA  110. 


Klertrtr  Type  IHAIOA 
i  viili  P-C  motor  0  Cl  I 
Tuue  Shunt  wound  fou« 
St<w  k  gSA  tU  Price  » 


<>yro  and  lloo*lng  Mirror 
.leeembly.  Kor  K-14A  eight- 
ing  heed  Gyro  atablllted 
mirrxr  aeeembly  Stock 
rSA  344  Price  $9  7$  each. 


ANTtNNA  TILT 
INDICATOR 

l>-  ’  Seleyn  type  tlU  indicator 
<;  K  sL)J:9aak  24  volt 
Stisck  ;rSA-t44.  PlicA  $2.7$ 
each. 


D-c  ALNICO  FlILD  MOTORS 


n  .  .oltfc  «».00.  rpm 
J-  l(  Ploch  ffSA-IK  THr. 


Prices  F.O.B.  Paterson 
Phone  ARmory  4-3366 
Teletype  PAT.  199 
WRITE  FOR  LISTING 


^  ^^I^IAIISTS  IN  HtACTIONM  HOtSE  POWER  MOTOR  SPEED  CONTROL 


m 
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SEAXCHLieHT  SECTION 


OUTSTAIVDIIWG  VALUES  IVOIV  AVAILABLE 


•  AMPLiriltS 

«  AN  CONNICTOtS 

•  CASU 

•  CAPACITOtS 

•  CNOKn 

•  CIRCUIT-BHAKItS 

•  COAX-CONNtCTOM 


COlU 
CORDS 
CRYSTALS 
DILAT  LINIS 
YILTIRS 

rusts 

HANOSITS 


•  INVIRTtRS 

•  JACKS 

•  KLYSTRONS 

•  KNORS 

•  MAONITRONS 

•  MA6NITS 

•  MICROPNONIS 


•  MITIRS 

•  MOTORS 

•  POTtNTIOMrrtRS 

•  POWIR  PLANTS 

•  POWtR  SUPPLIIS 

•  PROJICTION  LAM 

•  RICORDfRS 


•  RtsirroRS 

•  UUTNS 

•  scopt  Acets. 

•  SHOCK  MOUNTS 

•  SOCKtTS 

•  SWITCNO 

•  TtUPNONI  IQUIP. 


•  TUT  IQUIPMINT 

•  TRANSrORMUS 

•  TRANSMITTtRS 

•  TURU 

•  WAVtCUIDI 

•  WAVIMITtRt 

•  WIRl 


RADIO  HAM  SHACK  breadcaiti  lu  (tororo  thmaki  to  oil  Its  old  frtcado  And  a  hoarty  woIoobo  to  now  oaos 


TO  OCR  OLD  PRIBND8.  It  It  not  nowt  that  RADIO  BAM 
RHACK  la  the  bonae  of  oaloo  Thoy  know  that  oar  mato  par- 
rbaatna  policy  of  rttt  qnantitloo  of  aarplna  oqolpmont  tad  tho 
malntrnanco  of  ono  of  tho  laraost  atorka  of  radio  taboo  and 
oloctronic  componrnta  In  the  I'oltrd  Statra  onablos  oa  to  sffor 
thra  low,  low  pricoa  that  arc  dtSrult  to  boot  aaywhoro  la  tho 
world. 


TO  TBR  KRW  niRItDR  wo  tkoaU  Uko  to  Moot,  aro  oztoad 
oar  toTTlcoa  aid  facUltloa  to  brtoc  thsta  tka  boot  of  oqolpaaat 
at  tbs  lowost  pricoa  Doal  with  os  to  eoatdoaco,  aocars  to 
too  kaowlodAO  that  oar  taboa  coapoaonta  tad  aqalpaaot  ato 
of  ataadard  aanafartoro.  rlfldly  totportod  and  aocaroly  packad 
to  Intara  that  only  Rrat  QCAUTT.  BRAND  MBW  MRBOHAN* 
DIRB  roarhaa  yoa. 


Rood  for  oar  aoatbly  rain*  parked  flyar.  Toar  roqalraaonta  for  laaodlato  quotation  will  racalTO  a  proapt  reply. 

RRMINDRR — RADIO  RAM  SHACK  la  a  RIO  BCTRR  of  taboo,  coapoaonta  and  rqutpmont.  Sabalt  yonr  tnrplaa  stock  toroatory  to  aa 
for  fast  action.  No  lot  too  larpo— none  loo  taall. 

WIRBI  WRITB!  today  for  latoat  pricoa  SPECIAL  DISCOCNTB  for  larc*  quantity  parebaaao. 


OVtRSIAS  SROAOCAST!'  Wt  SHIP  ALL  OVtR  THI  WORLDII  SPICIAL  HANDLINR  ST  OUR  tXPORT  DIVISION  INSURIS  SWIFT, 
CMfAP  OILIVIRIES  TO  ALL  DESTINATIONS.  CORRESPONDENCE  IN  ALL  LANOUAOES.  CARLE  ADDRESS:  HAMSHACK— NEW  YORK. 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECDNDS!  COMPARE!  TUBES  if 


RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STREET  .  NEW  YORK,  N.  Y. 


PHONI  OIGtY 
WRITS  rOSQUANnTT 
rsicRs 

fHib|*ri  t#  CRmw* 


ro.B.  ir.T.c. 
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SEARCHLIGHT  SECTION 


RELAYS  for  every  purpose 

OVER  A  MILLION  IN  STOCK! 


%r  IM  ItlftPHllSI  HU 


it«i  ••E'IrT  A|-«<I 


So 


n  A\ 

HIM  n\ 

M  AS 

H  ml  AS 
H  Wl  IVIS 
k  AI7  as 

K  %«*«»  i'dfS 
K  I<IA  iEV 
ll  IA«  >4\ 

H  7iS  %■>' 

H  rM  IIS^I 


I  mmi  j*»* 
IHmJ  PRt 


EMUS*  I  I* 

E»*~f  NO  I  !• 

nt^t  NO  I  !• 

4»*i»r  NO  I  0% 

El'^l  2\l  I  NO  %• 

ymif  'NO  himm  I  •* 

NO  I  f 

DI'IX  i  !• 

wl'Hl  NO  I  SA 

El>*  I  NO  I  /• 

IN*  iNo  I  %E 

&ri>l  i  iA 

iritf  I  i« 

IlfHl  .lNi»  INE  I  to 


I  >  IR  IM  l»IIPIEE»NV  H»l 


IE  linf  j\  EH\ 


Ud 


US 


HE  ^EV 
H  IIS  JiS  |M 
M  7‘il»  }ES  IM 
K  7aE  E«S  IM 
H  77«  JiS  IM 
“  771  as  IM 
rvd  JiS  iM 

•W«f  |/\  |H 

^•1  IIS\< 
JU  JiS 


h)-|M 
S.Va*  Ml  III 

S(li  ||-M|  No. 

*•'  ^tt»l 

iiH«i  in'iu  i»r*<r  NO 

I  si>  iiiMr  No  to  •411(1 

JIK*  Ml'Nl  NO  to  •iii(> 


W 


N»  Rl  III  IM  .  . . 

\J%  JiS  V  Ol'tit  li  7% 

M  P>  IH  tUtrilOM  H»IA%S 
mE  ^E  US  l•>■••  Mr*Mi  NO  I  JO 

iS  IH’IM  h|»m|  INI  . 

I  No  I  OS 

M  SNOSMII  l»IIPHON»  HRISSN 
iV  l>l‘M|  NO  I  S« 

S  NO  RE 

V  111^4 1  I  No  I  N<  RE 

Ml*Ml  No  RE 


li&S 

i;v 

JES  IM 
•  S  IN 
3ES  IN 
US  IM 
US  |M 
IIUS  IN 
JES  iM 
U  7eI  JES  In 
M  7Ri  l«aiS  IN 

»  7U  us  in 

8:rj  u««s  in 
7rR  RI'S  in 
H  Teh  iES  IM 
N  JiJ  2E  «iS 
ti  JE)  IE  ai\ 


Dt'lit 
-PNT  N»  • 

MfOl 
E»*Nl  NO 
El’IM 
Nl'OI 
JI*MI  NO. 
lit‘l»r 
MfNf  NO* 

Ml*Mr  NO 
|»|*N|  NO. 

IU*H|  I  NO.  1  Nl  • 
»I“MI  OFItl.NO 
M|*MI  Nt, 

MpN|  NO) 

i»pi»r 

OI*H|  NO 

M|*>  I  No.  E  RltiL* 


l»l^*r  INIS  |N«*I 
El*l»l  MtXI  »NO> 
M|‘N|  NO' 
nror  MioEirE 
i»ri»i 

i»ri>r  tuRini* 


1  RE 
I  IE 
I  !• 
I  EE 
I  IE 
I  RE 
I  E« 
I  E« 
I  f 
I  /• 


&IEEI  M*>.|  .NC»' 


k  At9t  H  US  All 

m  lES 

H  77»*  «*>  IN  4.^ 

7rn  IES  in  |>urI  ^ 

AV4  I  AS  IN  I 

H  AVI  A  l4»  |4S  IN'  U 
It  AU.S  US  IN 

K  A'O  ;«S  IN  I 

H  7<m  JiS  IN  I 

H  MA  U  lES  IN 


MfUr 

|)|*H  r  No  s  Mni. 

■*riir  h  Rmp 

►jfcTti  Ml'ur  A  amp 
•«l’n  i  3  ail. (I 

•  rill  lamp 
I  in  1 1  t  amu 

•  I'M!  NO  Samp 
El'll  I  |o  adii* 

•  rhl  No  10  amp 


ti  !• 
I  4E 
i  IR 


I  IR 
I  RE 
I  3R 


I  S  P»  HEI  IM  HU  E>  N 

ER  JEV  7^1  •I'^l  NO 

H  171  iES  730  Orill 

171  .‘-AS  i  •l*•^  NO 

S7R  Ji  E«S  l«iiN)  oriu 

t  S  P»  HJ  IM  HU  ESN 

i<*4  US  AS  |I|N4| 

MS  7ES  7AO  I  If  I  IT 

JJi  \JS  7S  •.l*^!  NO' 

.*4?  i7s  im  nriii 


K  74 
H  Jii  7SS  S( 

H  70A  7IS  IM 
It  7ti7  74S  IM 
K  JXM  -SOS  IM 
H  Vi*«  no  El 
H  .'<*A  .‘4S  IN 
k  ROE  7EV  IN 
K  771  /hS  in 
M  7.40  17  ilV  IN' 
II  741  7ES 


ISO  •l*Ml  NO  10  amp 
7A.S  NO  70  amp 

I.V>  51*1)1  .1  amp 
710  Erin  .Samp 
I  Vai  nr^'T  NO-  U  amp 
A*«i  Nl*! IT  A  ami* 

S»E»  lil»vr  NO.  A  amp 
7ia»  H|»Mr  NO  40  aiitp 
MINE  I  NO  40  amp 
**o  nrMf  N4i>  lo  an.p 
3.10  til*M|  NO.  .Samp 


k  IMA  V  lAV 


IM  IS  PI  7R  HfirEHS  HU  ESN 

IAS  70  iirivi 

U.S  AI*HI  1  NO 

ISC  .Mrni 
77.E  Nrin  mI'ai  n( 
7^»  ni'Mi  NO  >ri»i 
iNt  tirin 


KkSINE.  HU  ESN 


It  I  Ml  7eS  in 
K  IU7  US  IN 
k  IWJ  ^  aV  IN 

H  IMA  I7S  DC 
k  7E7  7ES  IN 


H  744  7EV  IN 


II  Drill  lo  amp 


El  7R 

I  iE 
I  RE 


k  7V7  3ES  IM  D 

H  71M  US  IM 

H  7ME  1  r<Ala 
UV  IM 

k-7R5  JEV  |M 
k  71*A  24V  IM'  M 

K  :r:  2ES  IM 

K  EIRV  74 V  IM 

H^R7  U  7ES  IM 
H  7IW  R-UV  IM 
k  TOO  7ES  IM 
n  AVI  UV  IM 
H  701  77  7NS  IM 


Ml*NI  Nt 
MrDT  lamp 
.11*1)1  10  amp 

tirtit  ;«  aoip 

Drill  Ni*Ar  Nti 
Drill'  lo  amp 
m|*sT  <Nd  7fl  amp 
Drill  Crramir 
lirsr  NC  1  amp 
Drill  <  vramlr 
MICEI.I-.N  INM 

M*sr  .SNOi  UNC 
Mrin  A  an)|M 
Dl*sr  NO  .E  amiM 
HrHi  NO  UamiHi 
irur  10  amp 
iiriiT 
iii'Nr  isto 
Ml*M  I  Nt')  lo  amp 
DIMiT  loamt* 

Mivr  «ND'  l.si 
lirnr  10  ami* 

Mrsr  NO)  t.S  amp 
Ml*ST  NOISaiop 


I  amp 


J  RE 


lAO 


Dt*H|  (NO)  10  amp  I  lE 
itai  DPST  tND>  15  amp  J  7S 
AO  Nl^MT  \Sih  N  amp  i  iE 
tH)  .tPDT  A  amp  I  7E 

<at  Ht*Mr  111  amp 
15  5PDT  lamp 
oo  DriiTNamp 
DIM  IT  A  amp 
DI*MT  NC  10 


I  IE 


47.S 


>  amp 


MR  ESS  HITS  EONr.EE.TDRN 


ii«i  -rNi 
A  .5  A|*^T 

Al*H| 

•  I'M  I 
HIN*  I 


NO  KMIaUipISRE 
NO  .so  amp  .1  RR 
No  .SO  amp 


AO 


MpM** 
DIM  I 
HI"M| 

'•I'Hr 

?»IN»I 

DI’HI 

.sr?*7 
Ill'S  I 


No-  35  amp 
'*  o  .SO  amp 
N«  I)  30  ailip 
NO  .Nat  amp 
No  so  amp 
No  241  amp 
No-  10  amp 


J  7E 
I  IR 
J  4E 
I  RE 
i  4E 
i  RE 


IitRU  T  E  IHKtST  EIHt  HEET  E  ClNTEt  TOKN 


H  DE  7^V 


NO  .-.I***  !'  NO  35  amp 
AO  Sl*H  |  No.  .SO  amp 
htt  r^r^r  NOt|<M)am|. 
Ha»  .H|*Hr  VO  .50  amp 
I:i7  i*l“sT  No  .SO  amp 
iiNi  >|S*I  No-  . so  amp 
7»a*  nrsr  NO  75ainp 
4.S  •I'M  I  NO  .Soarni* 


ENTENNE  <  HENE.IDSI.R  RU  ESN 

It  IV7  A  I'iS  IM 

It  vi.i  u  ;i7S  iM 

IDMHINEIION  PI  Nil  HI  ITDN  END 
R»  VIDTE.  KEI  ES 

13  7ES  IM  Dual  A4i  sI’IU 


I  RE 
i  7E 
i  EE 


II  7IE 

R  7EA 


ll  711 
k  712 
ll  71.1 
k  taa 


EDJI  NTEHI  E  TIME.  DEI  ES  Rfl  ES 

115  EC  •r.-il  NO  nr 

NC  10  antp 

IM  MECtlENK.El  EE  : TION  HF.  1  E S  H 


rS  PE  E  MS  KEI  ESN 

JES  IN  7<Ni  Ml)  Ko  nVE 

•  IVr  NO 


I  ETE  14  END  HE.Nf  T  HU  ES 

UV  IM  |0  DIMIT  10  amp 

DE  ‘REITEHS  NTEP  RE.I  EV 

2EV  IM  .NH)  2  (Mwittor*  DI'Dl  • 


U  lEV  IN' 
74S  IM- 


I  RE 
I  RE 
I  RE 
%  RE 


H  7»»  .V  nV 


VEIITECiE  HFEai  ETOR  REl  ES  N 
AS 

2EV  IM' 


ME<;StTIE.  DVFRtEIED  REl  ES 
AiMtS  IH'  2r  amp  MAI  DaahiMM  TypA 


IM  TIME  DEI  ES 

H  .525  U  34V  IN'  TIM)  DPDT  10  amp 


k  a  L  NiNNIIISE 

m  IM  Ril  ES  N 

iSL 

HR)  EPDl  El  RE 

ORDER  DIRECTLY  FROM  THIS  AD  OR 
THROUGH  YOUR  LOCAL  PARTS  JOBBER 

% 


Monu*acturert  Writr  fot  Quantity  Pnce% 

>uton  Writ*  for  7 ha  New  Wellt  Jobbar  Manual 


MMaM9a  IM€.J  320  N.  LA  SALLE  ST.,  DEPT.  SL,  CHICAGO  10,  ILL. 


July,  f950  -  atCTtONICS 


i 


THERMOSTATIC  TIME 
DELAY  RELAY 

A«p«ni»  trp«  US  No  ~4S  Hrotor  foltofo 
lUV  NarmoMv  »P«T  cootoru  45 
VC  d«>loy  Cmtort  roimc  II5V  lA  .  At' 
«OT  44iiV  .At'  tA  I  mot  ^oltofo  ua  cwa- 
toeto — 1000  mox  T<>itoop  boc  n<aro<i«  oimI 
Ivotv  -ISM  Aiv  iT  31  s  1^'  oTorolt 
SIO.S*  fv  t*  H.  No«r . SMO 


Hifh  Volta^a  Co^aciton 
Oil  Filial 

2$  uro..  20KV  1IS.7S 
S  MFD  .  2S  KV  $23.50 
I  MFD..  iSKV  $14.30 

I  MFD  .  7.SKV  $4  03 


•  TUBE  SPECIALS  O 

I  t3  7S  rotiA 

17. SO  *■•*«  > 

SI2.M  rSlA 
ill.SO  TS5.t 
tu.to  Tiirr 

1  S2  M  S14 

I  %2  00  «2< 


LINEAR  SAWTOOTH 

POTENTIOMETER 

No.  KS  13130 

Iti  motlnuf’us  rwiigtAArv  motl 
nt  to  whirh  S4  Tfilt*  I)  t'  t 
M  to  two  opor* 

Pmo  tofotirig  bnulM*  liMt*  opor 


SYNCHRO 

GENERATORS 


MODEL  AN/ARA-10 
PANORAMIC  ADAPTER 


OroviOoa  4  Typot  of  OroooatoNow. 

(1)  FoooromK  (3>  Aoral 
(3)  0«<tMefrophi<  (4>  Oocillotcopic 
iftMigtiMl  f«tr  uv  irtib  rv«4ttnt  Muiptumt  AN 
AKH  :  AN  AHH  AN  Af'R  4.  Btll  .Mi7  or  bu> 
rwitv  with  1  F  nF  AVSkr  S  Xmc.  or  SPmr. 

With  21  lutM  Inrlu'tlnc  J*  *mtio  tub*.  l'ob«Mto4 
for  i'SMTotum  oo  IIS  V  KQ  cjrrlo  wurr* 

P«ICI  $10300 


MOTOR  GENERATORS 
DYNAMOTORS,  INVERTERS,  ETC. 

2.S  KVA  MG  SCT.  iHrhl  To 

12>»V  IM'  to  12oV  At',  tlo  rr.  1  I’h  t’ompioto  with 
Motne'U*  t-.iatr..|lrr.  2  F'lHil  lUtoi*^  onl  Pull  tWt 
of  Mporr  l^rTi  ift<'luilin<  Hpotr  Aruolurt*  fi>r  t}«ii 


2  KVA  MG  ftCT  oixl  Mrrrlit 

115V  In  to  12«*V  At  50  <-»  l.lii'o  m  3  ini  •vo>'r 

motor  4in  20''V.  SO  rf  Nm.  Krpori  cr»i#d  tiMOO 

I.2S  KVA  MG  SET.  .\Uu  t-httlmor.. 
ll:.V  IH  r..  I2i*\  Af,  M  I  l*h  Fully  m 
rb«r<l  Hploultproiif  KaU  iWArtng*  t'«mtrtfuffA] 
Htortrr  Sr^  $47  SO 

Ham*  mai'hlrw  but  for  S.INV  IN'  iHfrratloo  $110.00 
Hpar*  Parte  for  r;tti^  SIS  00 

MG  SET  FOR  NAVY  TBS  TRANSMITTER.  Tvp* 

tli  2i:*.*‘2 

44*1  V  .\t  Mn.  n».  IStwVA  to  NTrV  IH  aA>1 
liNlV  IH  Srw  $4S.OO 

OYNAMOTOR.  Na>>  1Vpr  t  AJtt  2U444 
Uif,  I30V  IM'  to  13V  IH'  at  4»A  or  2MV  IM'  at  2*>A 
tia<l»i  niti-riNi  t'niupkrtr  oitb  l.inr  Hwi'ch 

Nro  SA9.S0 

OYNAMOTOR  nr«>r  :<2V  In’  to  ItOV  At',  nO  <«. 


MISCELLANEOUS  SMALL  MOTORS 
INVERTERS,  AMPLIDYNES 

AMPLIOVNE~G.  K  SAU3lNJ«*A  530 

Watt*  ;.'<NiR|>M  Iriptit  27V  (n  .  Oyfput  OOV 
In  WVigbi  -tW  ih*  Ntn*  IIO.SO 

AMPLIOVNE^i  K  MtMlrl  5AM21JJ7.  4r{UP  R  P  .M 
M.-tiir  t  t.mpi'un'l  wNm*!  I'.**  Wa'ta  luput  273' 
In'  tHitpul  a*»V  IN'  Hig  fnrp  t  H  Army  SIO 
27  11  -N*^  IIS.SO 

INVERTER  I^lart't  Kiv  t'o  M<wVI  l'P:2n4A.  In 

put  3^V  IN',  Sx  thitput  HitV  .  goo  r*.  4H5 

VA  Nrw  $12. SO 

INVERTER  t;  K  SI  w{p|  M»  jiNj  a  Inpu*  24V 
|H  thj'put  115V  4'Ki  .%  I-.  VA  .N*n  U2.S0 

INVERTER  lt•^n'tll  1*1- nrrr 

T.P*  11121  A  24V  IN*  to  ll'.V  At  40«  rj,  3  Ph 
2'  -  VA  N.^  U4.S0 


400  CYCLE  TRANSFORMERS 

AUTO.  4i'0  fTf.  li  y.  t  at  No  MN)ia4 

K>A  44'H  SHIP  Volta  44U  34  -  S30  IIS  Nrw 

U4S 

FILAMENT.  4tw  IftiO  ry  Input  •  7S  M  AS  105 
il.5  il.'tV  trutput  SV3A/SViA  SVJA  SV.lA  SV4A 
'.\nA  4  S3'«A  •  3V5A  No*  |I  M 

THYRATRON  POWER.  4tMl  lOUO  c>  Itavtlmm  I'SL* 
M7A  4tNI  lAtM  •->  Prl  U5V.  Hrc  S4)  0  50V  At  0  5A. 
«.iV  at  ISA  Trot  rma  IT'ui  Nm  \  $2.71 

PLATE.  W  Fit'll  KHP.'UU)  4<N)  ry  Pri  liSV. 
Hrc  nSO  0  1350  At  K57A  laTtWV  Totalt.  Flin-slat 
abWM  W*  2  3  Iba  Nr«  .  12  M 

SCOPE  PL.  4  FIL.  WCCO  P.5S0  4tNi  S4(I0  ry  INI; 
113  MV  Wig  II2.<V  at  IMIMA  KM  W.l^.  t.lV4A/. 
2  5V1  ;5A  a  4V  g.V  F.IrretaC  *bliM  Wt.  14  11^  1 
Nrw  .  .  22.7$ 

FILAMENT.  4Nn  24«hi  .p*  WFIt  okHwSSS.  l*rt:USV,1 


Differenfiol  Synchros 

•*•'  rti  rolta.  4''0  c-yriM  Itrani  nr« 
lA  ■^aiMcuntalnrra.  FarO  lost.  Co 
•yv^  'HIh;  K'amf  nr«  $12  30 


Hr<-  N  2V  1  25A  4  CVl  'A  tbr*tat  *ltkS^  Wt  0  j 

iba  Nm  . |l  M 

PLATE  4  FIL.  40t)  t<NM»  rv  l*rl  0  **0  U.5V  HarO  i  ^ 
ISIMIVIN  at  t  .5MA.  HrrOl  4iHtVlH'  at  ISiiMA  Ktl 
Mar*  «  4V4  .3A  A  SSVii  KA  (loa  IStWV  lySVlA/^S^ 

RETARD.  itiOi'y  WFU'O  KHP'.Wt  4  Haary  ItiuMA 

SI  <3 

400  CY.  SERVO  TRANSFORMERS  , 

G.C.  t4M)64i5X  Pri  57  5V  Hart!  tA  7SV  ■'i.r: 

«t  20  7SV  . Sl.S# 

G  E.  i4>KM«4X  m  57  SV.  Htv  IISVCT  Si. SO 
6.E.  04HU447  IM  S2oV  t  T  firo:  tIOV  t’ T  Si  SO 
G.C.  F4IMMASX  Prt  n.5V  Rar  S75T'275V  275V/ 
ITSV  ISPV  331IV/0  SV  tT  0  3V  iT  .  .  3)50 

60  CYCLE  TRANSFORMERS 

IS  KVA  4TCPDOWN.  OK  Pat  Nf>  7401TS.  IM) 
I1S/350V  Her  tl'ilSV  FSthar  b;tfh  vnitaca  rtm« 
nartloa  may  ba  uar<)  «lih  aitbar  lota  idtaar  rnti* 
DMAbm  S23  H 

SOKVA  BTEPOOWN  R'amUnl  Tran*  P^rp  ini  trano 
typa  Mil  Pri.  4.V)Vll)A.  Hv  1I7V427A  Naty  ttpr. 
AfflbtMit  tamp  50  lirg  (*  Sl2l  00 

FILAMENT.  Kaytbron  llTprr.il  Porr  IM  lUV. 
.Sar  «  S\S2A  •  SVt  4A  «  SVS  25A  4  3V<i  6A  In*  r<*r 
17U0V  Si  94 

FILAMENT  Krtiwm  Pnr  HiM  tubm  Prt  11.5V  Hr*-: 
2  SVtT  at  104  tQAuiatbm  ifl.iHMtV  $7  94 

PULSE  TRANSFORMER 

PUL4E.  WFiPtt  KN  H'.AA  Huppi  ra  tnitaar  prah*  'if 


12  and  24  Voir 
POWER  KIT 

ruAftlfta  nr  Powar  Tran*  and 
hill  taara  brldga  arlanlum  rar 
Mn«>r.  fniait  1 15  2.T0  \  «' 
thjtpiit  12  24V  |i  P  at  1  1 


SWEEP  GENERATOR 
CAPACITOR 

High  iparNt  trail  hearing*  Ntrbt  atatnr 
*lhaf  platad  r«.a>lal  i>pa  S.'lO 
i  mfd  ll'and  na« 

$1.00 


PARABOLOIDS 

*^p«in  Uagna*1iim  dohaa  17*4*  dia  .  4*  <larp 
ing  braikH*  for  alatation  ai$d  af)tn*i*b  r«Niir>>l 
raar,  l»a*  i  IS*  oprnlng  Ui  >‘aotar  fur  dl 


All  prices  indicoted  ore 
F  0  8  Tuckohoe,  New 
York.  Shipments  will  hr 
mode  via  Railwov  Ei< 
press  unless  other  in 
structions  issued 


ELECTRONICRAFT 


INC 


5  WAVERLY  PLACE  TUCKAHOE  7,  N.  Y 

PHONE:  TUCKAHOE  3-0044 


ElECTRONICS  — yu^Y,  1950 


AM  rrarcHondtaa  9t*oron> 
te^d.  Immadiota  dativapy, 
sub'oet  to  prior  s«ta. 

AH  Prices  Siihfect  to 
Chang9  Without  Notice 


SEARCHLIGHT  SECTION 


SELENIUM 

RECTIFIERS 


ASSOCIATED 

COMPONENTS 


Select  SURPLUS 
ELEGRONIC  Equipment 


SINGLE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 


POWER  SUPPLY  KITS 

24  f  2$  VDC  Filt«r«4 


D««i9Dttd  for  reotlooooo  Gotf  grovnd 
oporotloo  a.»d  tootto#  of  olroraft 

•qolpmoot.  ibooo  kito  provido  o  rolioblo 
moMo  oi  obtoiolM  *  Moreo  of  low  rlpplo 
14  VPT.  froM  A  Til  VAC  ••  rpelo  llBo 
roll  WAV#  kridco  doloAlum  Rortiftor*  lo- 
auro  lAOtAAtAAOOWA  And  oActont  oporoo 
ttoA.  AdjildtaoAt  of  tbo  DC  oAtpwt  volt* 
%•#  to  Aoeompllobod  by  trAMformar 
prtiwArf  (Apo  Rlpplo  to  llmltad  to  within 
t%  of  tho  AvorAdo  DC  output  bf  choko* 
input  flitoro 

Kit  No  Amporao  DC  Not  Prlro 

S4S  t  •  fltJIt 

S4l  I  B  ft  M 

S41b  41.44 

S4t4  14  4  It. 44 

Wrifa  for  doacripf/v#  ioMotin  Mo.  2CI 


RECTIFIER  CAPACITORS 

rp*i4  M»Mn>  iivnc 

ci'*i  1000  Mro  iivi>c 

rr-3  4000  Mn>  iivi>r 

rr-ao  asnoMrn  iitiw 

rr>a  louoMrn  aivr><' 

r>'-4  ixiMM  Mri>  aiviK’ 

rr-o  4iNa)  Mrii  tovix; 

cr-7  pmo  Mrr>  iivrN: 

rr*A  iuuMro  lovix; 

i'r*i4  ior»Mrt»  40vi>c 

VK-14  2fMK)Mri>  40vr>r 

rr-ai  1300  Mrt)  9ovt>c 

rr-b  300  Mrr>  i*«vi>c 

rr-io  400  Mri)  aouvi>c 

Miruntlng  clomiw  tor  obov*  eopoclloro  I 


AIRCRAFT 

RADIO  TRANSMITTERS 


Tr»«  IC-ITS-I 

100  watt  output  Froquoaey  rondo  400400 
IMO'lZke.,  cofflploto.  now,  with  all  tualad  v 
dynomotor,  tub^.  pluqt,  otc. 

Brond  now  in  orldlaal  poeklnd.  RQ7 
Not  romovod  from  aircraft.  Oriq  ^rf  f 
Laal  coot  $1100.  ^ 


RECTIFIER  TRANSFORMERS 

All  rnmarloa  II4VAC  M  00  Cprloa 
TfpaNo.  Volta  Ampa  Sbpd  Wt.  Prica 
xrib-u  lA  12  7  Ibo  SB  04 

TXI9b>3  $4  2  4  Ibo  B  OS 

TXKSA-A  3A  A  S  Ibo  4.04 

T.\KSA«10  SO  to  13  Ibo  7  04 

TXFSA*IA  SO  IS  »>itw  11  OS 

T\P’M-20  S6  30  P)  Iba  17  49 

Xrt'lA-U  IRVCT  14  lOlba  S  OS 

Ail  Txr  TfM  ora  u>  lloilrw  13. 

S4.  34  XFl-  t  rpo  la  Tapiird  lo  IMIorr 

14.  17.  IN  Vt4la  tiaolar  Tapio^ 


Novy  Modal  TDI  Rodlo  Tranamlftaro 

Froquoncy  ronq#  300  to  li.tOO  ke.«  115  watt 
output  on  C.  25  watta  on  phono,  lor  opora- 
lion  on  230  volta  D.C.  powor  aupply,  comploto 
With  tuboo  and  raady  for  oporohon. 

Our  Inlormotton  ladicotoo  that  thoao  units  coot 
tho  U.  S.  Navy  M.OOO  oa.  Wo  00 

oHor  thorn  to  you  at  a  BMro  f 

Iroction  of  tho  oridinol  prlco. 


RECTIFIER  CHOKES 

Hi  Abim  Dc  Raa. 


tlYlO 
HY10A 

lit  30a  —  --  . 

Trpa  ’*  A  **  low  rvwlatAnaa  abobra  ara  tpaafatly 
au'iod  to  etreuits  miulflDg  aioallaBt  aaiiM* 
ranulalkta 


•0*72  Flald  Talaphono  Switchhoardt 
ThoAo  aata  ora  acid  IndlviduoUy  packod  la 
•tronq,  atool-atroppod.  woodan  <07  ^0 
coaaa.  and  thay  ora  raady  to  aat  M  aWV 

up  and  oporato.  ^  ^ 


RtCTIFIIR  MOUNTING  IRACKETS 

For  Tyiira  lt|  tbroupb  HS.  an<l 

S  BSparart 

Pur  Trtaw  SH  I  as  par  art 


D*C  PANEL  METERS 

A'*'artlra.  niaaait.  and  raaaonabli  prte*<L 
trif  «ana  Rolatwitd  tips  «Ub  aocurai-j  with  o  A 

'•  4  Amprraa  I>  C 

1*  Aav  ronoa  SJ  4$  to 


Rodioinoriflo  Corporation 
Talaqroph  Tronsmlttor  Modal  ET-tOlS  D1 

Powor  output  200  wotts  mastor>oacillator  or 
cryaial  controllod  la  oporatlon.  FroquMcy  rtmqo 
2,000  to  24.000  he.,  la  ala#  oaorlmpiaa  bands. 
Now,  In  oriqinal  oxport  pockiaq.  CooipUto  wrlth 
tubos  oad  typowrrltor  toblo.  S07C  00 
Doos  DOt  Includo  ototor  qoaor-  | 

otor  powor  supply.  ^ 


Solonium  Raefifitr  CotoloB 

Wrifa  far  awr  Cafofap  Mo  7J9  which 
fiifi  Safawiwiw  dacfiftari  oarociatad 
fraaifara»ari.  rondaniaii  Of»d  fiftar 
rbahai 


Miatmwm  ordar  $5.00 

Na  C  O  0  a  OrOara  ahlaaaS  via  Pwy.  taa 
tBarya*  aaltaat  anlaaa  aarawataiad  by  adSitUnal 
*4S  tar  Parval  Paal  aaS  haaSlina— i|V  »aal  at 
llaahiM  Asa  10%  tar  PrapaiS  Paraai  Paaf  and 
Nanaliaa  Taraia.  Mat  If  Saia  la  tba  sraaa<«ca  at 
saaravad  aradM 

All  sTKaa  aubtact  ta  ebaaqa  withaat  aotica 
Prtrai  and  Oativary  FOB  owr  NYC  Wora- 
howaa  Atl  marchondiaa  awhfort  ft  prior  aofa 


Gonorotlnq  Plonts  Typo  PE*197,  5  KW 

Gasolino-onqtno  drlvon.  120  volts.  $0  cyclon  AC. 
monulacturt^  by  Hobart  with  Horculos  4<yl* 
indor  onqino.  wotor  eoolod.  In-  AA 

cludioq  oablo.  sot  of  tools,  outp-  wQ  M 
motic  stortinq.  ^ 


Navy  Modol  TCS  Trantmittsrv-Rocolvort 

Covorinq  1.5  to  12  men.  Output  25  watts.  Com- 
plot#  with  rorooto  control,  powor  supply,  on- 
tonna  tuninq  unit,  cablos,  hoy  ond  microphono. 
Availablo  lor  110-220  volts  Ac  and  II  or  24  voll 
oporotioo.  Ash  for  spociol  loaiUt  end  prfcoo. 

ALL  ITEMS  ARE  OFFERED  F.O.B.  OUR  WARE 
HOUSE.  AJfD  ARE  SUBfECT  TO  PRIOR  SALE 
ALL  ITEMS  ARE  NEW.  UNUSK)  SURPLUS  UN¬ 
LESS  OTHERWISE  INDICATED.  A8E  FOR  COM¬ 
PLETE  LISTING  ON  OTHER  DfSHlABLE  EQUIP¬ 
MENT  SEPARATE  TECHNICAL  BULLETINS  ON 
ALL  EQUIPMENT  AVAILABLE  UPON  BEQUEST. 


tynchrot 

SINE  COSINE  RESOLVERS 


^104  Universal  Coil  WinArs 

rOR  SALE 

Two  1S44.  Unuwd  •  CompItU  with  Motors 
and  Accaasoriat 

MILLtt  ILICTRIC  CO. 

52  Blvar  St  Powtuckat.  R  I. 


FOR  SALE 

INFRARED  TELESCOPES 

2  «nl7  NaTf  T^.  US  C-3,  complai* 

Cunningham  Enginctring  Company 

BMwmont,  T.io. 


I  DtM..  .’.t...  WMt  rtMM  M  c.rl.  W..1  high....  lutl 

.1...  ...  mmfM.'-mt.  mirh  . 

>  S*  •iu.fui.-.t  III  M  M-k  t-x  rtM 

l.tr.'X  IMM*  wa.rrtw.  M 

II  (OT  M*  M  IKX  fra. 

NORTON  «AOIO  I.  HOfTON  PARAOl 
SHMtHam  N.a*>  .  lonAon  S.  W.  U 


405  Leiington  A.cnuc,  Ne*  York  17,  N.  Y. 
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A  MULTI-PURPOSE 
RADAR  SEARCH  RECEIVER 
ARD-2 


Will  aiMMr*  u«mI«  tnm  M  ta  1000 
MCS  mit4  r«tM  tnm  SO  t«  0000 

cycl«*.  It  can  ah*  locate  trancmlttoO 
tiaa^  watew  by  *i*aal  anO  aaral  InOI- 
caton. 


tOUIPBCNT:  Ccoaac  •<  Ike  MIoalat:  I  *N- 
TINNA  OETECtOR  (CaO-MAFH)  kac  nrloWc 
laatik  aaMcM  (21.  *n0«  wC  ainr 


ftlik  n(tk  wUkroUO 
AIIPLIfIfll  (CaO-SaAOCl  ku  tkrw 
mIm  cadiOar.  a  triatar  aHaoit.  a  aalaa  rata 


_ ^ata  ciraalt  aaa  aaCia  aaaliOar.  a  alaoal  atyaal 

lacicota,  aaC  a  raattOar  aaaar  aaaoty  wMck  la 
aaaratt<a  aa  lit  Vaitt  AC.  tiaala  akaaa,  at  a«  to 
2aaa  cyala  corraat.  rafalataO:  l  TEST  OKILL^ 


raaalat--.  -  -  - 

TOR  (CMO-MAOei  kaa  carrier  traaaaaay  at  4M 
cydM  olth  aataatlaa  at  tear  aalaa  raaatttlaa  rataa. 


WHk  tka  akaaa  ara  laclaOaO  ail  aakiaa  antk  Rttlafa. 
aaaaaaariaa.  aat  akark  aaaaatat  rack,  a  ataal  akaat 
ailtk  aaaiaiata  aaara  aarta  aaC  2eOS  attdlaaal 


BRAND  NEW!  ORIGINAL  PACKINGI 
COiaPLETCI 

Rrica,  ancli  ....  $I7S.OO 


RADIOTELEPHONES 


ft  H  .4TTa  JT-ftt  br  J»fr«rw>n-TrAVta. 

t  channel,  rrjratal  controlled  reevr-trana- 
mitCer,  built-tn  apeaker.  hand  mlaro* 
phone.  C  Volt  tXJ  power  aupplf.  Fraq: 
SOOO-SftOO  K^'S.  In  conrtpact  ateel  cabinet, 
complete  leae  Rtale  New  In  original  car- 
tone.  In  dealer  quantltlea 
ftft  WATT.  MTR-MRt  br  Hanrer-Wella. 
SIX  channel  ital  controlled  recer-tmne- 
mitter.  lOOft*SOOO  K<  e,  with  bullt-ln 
epeaker.  telephone  hand  net.  (prorlelone 
for  nelector-ringer  and  external  deck  call* 
Ing  eretem)  In  handnome  eteel  cabinet, 
for  IS  Volt  DO  Input.  Complete,  lean 
cryetala  NEW 

ftd  WATT.  MTK-5ftlla  ee  above,  but  for 

nsv  DC 

7ft  WATT.  MTR<7ftSt.  elmllar  to  above, 
with  aame  featuree.  for  S2  Volts  DC  Input. 
7ft  WATT.  MTF-7ftll.  ae  above,  but  for 
nsv  DO 


RECEIVER-TRANSMITTER 

COMBINATIONS 


St  R-.ftOR  aftSH  FM  at  S5  Watte  output: 
20.0-27  f  Mre.  complete  with  receiver  and 
tranemittrr.  dynamotore.  control  boxes. 


cryetale.  ante 
Hf'R-fttM  67ft  SB  atkove.  except  for  fre¬ 
quency  of  2T  0-31  9  Mce 

Tt'S  MfRd  by  Collins  40/20  W  Phone  A 
CW  for  12  V.  DC.  I  S  to  12  0  Ales,  with  all 


orlf* 


AVT'R  .4  Mged  by  RCA.  «-!•  Watts 
phone  snd  CW  2300  to  <700  Kes  Small 
compart  for  <  A  12  V  D  C.  NEW  A  COM> 
PLETE  with  power  supply,  mike,  key  A 


TRANSMITTERS 

Hr-6lft  Halllrrsfter.  2  0-lt  0  m^s  4S0 
walls  t'W  150  watts  phone  Antenna  tuner 
A  speei-h  ampllfler,  cables,  manuals,  com* 
plete.  Wt  44<  lbs.  net. 

BC’Sftft  Federal  Tel  A  Tel  160  to  66ft 
Kce  260  watts  CW  for  Radio  Rang#  or 
carrier  communication.  Complete.  Wl; 
<29  Ibe  net. 

BC-Itft  Federal  Tel  A  Tel.,  l.S-ll.ft  Mca 
400  W.  phone  100  w  CW  complete  with 
remote  control  Wt:  900  Ibe  net. 

TI>E  Weetingheuee  Mfg.  300  to  11.100 
Kce.  126  W  Al:  26  W  At  At;  for  naval 
or  shore  use  Comnlete  In  several  input 
voltages  Wt:  <71  Ibe  net 


WALKIE-TALKIES 
HANDY  TALKIES 


Many  types  to  choose  from  In  new  and 
complete  condition  and  guaranteed, 
request. 


Hulletlns  ( 


PORTABLE  RADAR 
LORAN 

MOBILE  EQUIPMENT 
TAPE  FACSIMILE  EQUIPMENT 

DESCRIPTIVE  LITERATURE  DN  REQUEST 


Communication  Devices  Co. 


2331  TWELFTH  AVENUE 
NEW  YORK  27,  N.  T. 


TEST  EQUIPMENT 


A  BO  R  A  TORY' 

P.  O.  Box  250  fotontown  3-0768  Red  Bonk,  N.  J. 


X  Band  Speclmai  Analyier  8500-9600  Me.. 
calibrated  linear  below  cut-off  attenuator, 
calibrated  frequency  meter,  tuned  mixer. 

4  i.f.  Btages,  3  video  stages  overall  gain 
125  db.,  regulated  power  tupply. 

S  Band  Spectram  Analyxer  2700-3900  Me., 

similar  to  above. 

The  above  Spectrum  Analyxer  also  avail¬ 
able  %vith  S  and  X  band  tuning  units. 

K  Band  Test  Lead  low  power . $20.00 

X  Baad  Power,  Frequency  and  SWR  Meat- 
urmg  Equipmoti  complete  %vith  RF. 
source.  A  S.D.  equipment. 

X  Band  Below  Cut-Off  Wave  Gaide  Atten- 
Bator,  with  calibrated  dial,  type  N  mput 
connector,  output  connects  to  ^/i  x  I** 
wave  guide  . $S5.00 

X  Band  Test  Load,  low  power, ..  .$15.00 

TS-02  X  Band  Echo  Box  with  r.f.  cable 
and  pKk-up  antenna. 

TS-33  X  Band  Frequency  Meter,  8500-9600 
Mcs.  Crystal  detector  and  50  micro  amp. 
meter.  Indicates  Resonance.  Connec¬ 
tion  for  scope  available. 

APR-1  or  APR-4  Radar  Searck  Receiver,  I 
30  me  I  F..  2  me  wide.  | 

Taning  Units  For  APR-1  or  APR-4  Re¬ 
ceivers  (can  be  used  with  any  30  me 
amplifier) : 

TN-19,  range  I000-20(X)  me,  tuned  mixer 

cavity . $150.00 

TN  54,  range  2(K)0-4000  me,  tuned  mixer 
cavity . $150.00 

30  Me  LF.  Strip  and  110  Voh  00  cpt 
Power  Supply,  bandwidth  10  me,  com¬ 
plete.  new  (part  of  APR-5  Receiver) 
$05  00 

TS-45A /APM-3  Signal  Geaeralor,  9200- 
9600  me.  no  V.  60-800  cps. 

TS-3S/AP  X  Band  Signal  Generator, 
pulsed,  calibrated  power  meter,  frequency 

meter,  8700-9300  me. 

X  Band  VSWR  Test  Set  TS-12/AP,  com¬ 
plete  with  linear  ampliher,  direct  reading 
VSUR  meter,  slotted  waveguide  with 
gear  driven  traveling  probe,  matched 
termination  and  various  adapters,  with 
carrying  case,  NE\1/  UNITS  I  and  II  are 
available  sefiarately  or  together  as  a 


Hifk  Pass  Fihor  F-2f/SPR-2.  cuts  off  al 
1000  me  and  below;  used  for  receiver* 

above  1000  me . $12.60 

S  Band  Test  Load  TPS-SSP/YT,  50  ohms 
$S.OO 

X  Baad  Test  Load.  SO  Watts . $35.00 

250  Watt  X  Baad  Test  Uad,  VSWR  less 
than  1.15  between  7  and  10  KMC 

$150.00 

Standard  Signal  Gtntrafnr  Moasaremenls 

65B,  100  kc  to  30  me.  1-2.000.000 
nucro-volts,  good  working  order  .  $400.00 


S  Band  Crystal  Mixer  (illustrated).  Vari¬ 
able  Oscillator  Injection . $12.50 

S  Band  Mixer,  tunable  by  means  of  slider 
type  N  connector  for  the  RT^.  and  local 
oscillator  mput,  U.H.F.,  connector  for 
the  I.F.  output,  variable  oscillator  in- 

jeclion  . $30.00 

Fixed  Attenuator  Pads.  20  db  -4-  0  —  2  db. 
DC- 1200  me.  50  ohms.  VSUR  1.3  or 
less.  2  watts  average  power. ..  $30.00 
Wavogaida  Below  Cal-Dff  Altannalor,  type 
N  connectors,  rack  and  pinion  drive,  at¬ 
tenuation  variable  120  decibels,  cali¬ 
brated  20-120  db.  frequency  range  300- 

2000  me  . $32.00 

WkTtfuid*  Below  C.l-Of  AllmRolor,  tun- 
ilar  to  above  eicrpt  U|>pei  frequency 

lunit  ii  3300  me . $32.00 

WavefRide  Below  Cal-Of  AlteRaater,  tame 
ki  above  exce{>l  input  ii  matched  in 

raniie  of  2200-3300  me.  VSMi'R  leit 
than  1-2  .  $S4.00 
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guaranteed! 


U.S.  GOV'T. 
SURPLUS 


BRAND  NEW 


EDUCATIONAL 
FREQUENCY  MODULATION 
TRANSMITTER 

GENERAL  ELECTRIC  TYPE  IT-1  I  B 
MODEL  4ITI0BI 


rOWfR  IHIOSTATS 


TYPI  “J"  POTfNTIOMtTIRS 

rvpt  ■  j-  I  jj 


OIL  CONOINSIRS 

MM  «tM  « 


SPECIFICATIONS 


Carrivf  power  output — watts. 

Corrior  fro«|uoncy  ronpo  — 88  to 
108  M.C.  Tunod  to  100  M.C. 

Corrior  froquoncy  stability  —  .Li 000 
cyclos. 

F.M.  corrior  noiso  lovol  —  65  db 
bolow  L.  75  kc  swing,  unwoightod. 

R.F.  load  —  51. S  ohm  lino. 

Modulation  capability — J.100  kc. 
swing,  50  to  15000  cyclos  with 
loss  than  3%  distortion. 

A.F.  input  lovol  — 10  db  -2  db  for 
100%  modulation  at  400  cyclos. 

600  or  150  ohm  input  impodonce 
balanced  or  unbalanced. 


Nfietriri  t>pr  gisaft 

l»  «*f  Ifwrtt _ 


TRANSMITTING  MICAS 


ifd  Tflr* 


SELECTOR  SWITCHES 


A.F.  response  —  L.  db  from  F< 
emphasis  standard  SO— 
cycles. 

Power  supply — 115  lo  730( 
to  60  cycles  single  phase. 


UHF"  CONNECTORS 


AN”  CONNECTORS 


^lARCI  VARirTT  AVAILAeil 
I  AT  CeiAT  SAVINGS 

inmr  lx  •«  «mI« 


Orpa  ArctNiiit*  Y«  RsTpM  r-Rfirorp 
Ptitot  n«t  f  UB  MT  »h6#  NTC 
bon#  t«r  0ur  CAtAlof 


I'hc  (i.l,  transmitter  is  ctim- 
pU'tcly  self  I'ontainc-il  in  a  modern 
ilanimerlin  grey  lacquered  steel 
cabinet  with  stainless  steel  trim. 
1  he  cabinet  provides  radio  fre- 
queiicv  shielding  as  svell  as  pro¬ 
tection  to  station  personnel.  Ac¬ 
cess  to  the  Iront  is  through  tsso 
doors.  1  here  is  no  poss  er  or  high 
voltage  accessible  from  the  Irtint 
and  all  tuning  controls,  on-ofT 
sss  itches  and  metering  facilities 
are  located  there;  also  all  tubes 
may  be  replaced  trom  the  Irtint. 
I  he  cabinet  is  high,  .<(>" 

w  ule  and  IN"  deep  and  is  fur¬ 
nished  ssith  an  enchised  stand  to 
raise  it  to  rack  height  (b"''  2”)  if 
desired.  .Access  lo  the  rear  lor 
service  is  through  .1  removable 
panel  which  has  an  interlock  10 
remove  power  when  panel  is 


DC.  microammeters 

•  !•«  ua  I*  •<]  li.R.  Do  »•  .  I  t.iMi 

•  ua  1' a.i  (<.K.  DO  to .  l•.IHl 

O-tt  UA  I*  au  !■  A.  Do  to  .  IS.OV 

R.F.  MILLIAMMETERS 

«-llt  Ma  l>«*  Hralaa  4>t .  llt.M 

0-1*0  Ua  !•«*  SSaalua  itt  It.M 

PRECISION 

PORTABLE  INSTRUMENTS 

'<Atp  ur  niutit>rRng« 

l>r  Xf.  r.  ATT  ft.PfprR  from  I  ua  full  •«  aIp 
Tbarmo-ruupU  MUllantm»t*r«.  from  I  i 
Tnmti.o  x  uplr  voltm«t«r» 

FrBciRion  £i«ctricoi  IntrrvmBiit  Co 
144  Grand  Str««t  N«w  Yarti  13.  N  Y 


TELEVISION  TUBE 
MACHINERY 


1  HEAD  MACHIIYC.  for  butloo  tSoms. 

TUBE  STEM  MACHINES  Mtd.  by  Kohl*  Enq 
Co  4  5  B  7  •  pooitiofu  with  Coaova  roova 

laaniR 

H1DROCEN  rUNNACtS  Comptata  with  ou 
tomoisc  coBiroU,  10  '  k  7  '  «  4  Brick  hoad. 
witb  two  Bfiatol  oulomotic  coatroUora. 
Browa  pTromolara. 

rXNAUBT  MACHINE  12  hood,  copocity  BO 
luboa  par  hoar.  BO  W  typa  Bk74  SaoUaa 
rhaoa  a. 

VACUUM  rtBING  EQUIPMENT  Miq  by  CE 
BEALtNG  4  ITEM  MACHINE  IB  haod,  mid 
by  GE. 

rXHAUBT  MACHINE  IB  hood  mid.  by  CC 
raa  ba  ronvartad  to  aioadord  tubo  pr^uc 
tioo. 

Mony  dhar  itamj  of  qood.  u«ad  qluM  work 
tnq  aquip«»anl.  Piooaa  wrtta  for  dmiatla- 


STEPPING  SWITCHES 


EXCESS  inventory 
LIQUIDATION 


HAYDU  BROTHERS 


New  Jertov 


for  forfhor  informatioo  wrfto; 

BENDIX  RADIO  DIVISION 
BENDIX  AVIATION  CORPORATION 
BALTIMORi  4,  MARYLAND 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

for  moaulacturtaq  radio  Haboa.  alactrooic 
tobaa.  cathoda  ray  tubao.  lampa.  Naw  oad 
oaad  Baaaaoably  prscod.  aotialocttoa 

f  aarantaad 

AMERICAN  ELECTRICAL  SALES  CO 
47  E.  BHi  St  Na«  Yark.  N  Y 


Onrp  Ll«t 

Cuoroofead  or  44er»rv  Rcfyndad 


Attontlon:  Mr.  R.  L*  Grotofand 


NEOMATIC  INC 

179  W«lla%lar  A«a  Los  Anqelcs,  49.  Col 
Phone-  ARiiono  14B97 
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flM»h  <  tbfiw  R(wh 

W  H  S  lOK  S  H 

H  S  lOK  2  4  4 

inii  4  m  4  |OK  4  «  4 

ISii  '•  S  luK  \  m  • 

HM)  4  m  4  i&K  4  m  4 

S<«>  H  4  ISK  4  4 

fn*i  14  4  4  m  4 

&(■>  4  m  4  2&K  4  H 

.Mhi  S  4  2SK  4  M  4 

Mil  4  4  3i)K  4  m  4 

IK  Am  4  4<>K  4  m  4 

IK  24  4  AilK  4  m  , 

IK  4  M  4  &IIK  4  m  4 

I  2K  4  m  4  4IK  2  4  4 

1  &K  4  m  4  «iK  4  4 

2K  4  m  4  7&K  4 

2K  4  m  4  IHi>K  4  m  4 

2  SK  4  m  4  I4H»K  4  4 

5K  4  m  4  HMiK  4  m  4 

&K  14  4  |«ii»K  4  4 

AK  2f|  4  25<iK  4  m  4 

*IK  Am  I  m#tl  4  m  4 

A  SK  4  M  4  3  n>r%  1  4  4 


MICA  TYPi  F  CONDENSERS — CM  65  A  CM  70 — V«ry  Sp«ciol  Low  Prico 

Qyofitittti  25  or  mort.  deduct  10%  Owonfilfo*  oi  100  or  moro.  d9dy<t  20% 

-  A  <-«P  Volt  kocK  E-op  Vi»lt  Rocll  E-op  Vole  P.ovh 


- — -  FNONI  WORTH  4-3270  - 

ACORN  ELECTRONICS  CORP. 

76  Vesey  St.  Dept,  E-7  New  York  7,  N.  Y. 


TERMS:  20%  cosh  with  order  lotonce  C  O  0 
uolets  roted  All  prices  f  O  B  oor  vorehoysc 
m  New  York  City  No  orders  under  $2  SO 


. . . 

\m/msAL 
\sAiAfs(/m 

TM‘^AyAJt4jAALi,l,  L.  mi. 


r  TIE  POST 

*1  LOW  LOS^  BAKELITE 
INSULATION 
$7  SO  C  $47  00  M 


LARGE  STOCKS  OF 

AN  reauHTtert  Ce>l« 

AP(;4  Centnrik 

Pe«t<  Cr>«tal« 


tlniverscif! 


324  Cofiol  St  N  V  C  WAlk 


general  cotp 


ONLY  12  AVAILABLE 


Brand  New— Original  Crate  &  Cartons 
$1500.00  G.  E.  No.  910  Projection  T.  V.  Receiver 

with  FM-AM  and  short  wave  radio 


43  Tubes:  — $40-1620  KC  Standard  Price  onlv 

9.4  12.1  MC.  S.W.— 2  bands  ^ 

42-108  MC,  F.M.  -2  bands  $39  5.®® 

•  Screen  Size:  18"x24''  ,  „  . 

I  System  ^ 

•  5TP4  Picture  Tube  _ I _ 

O  Complete  with  AM  6.  FM  Antenna.  &  Connecting  Cables 
e  Includes  2  G.E.  12"  P.M.  Speakers 

e  25  Watts  Max.  Audio  Output 

lust  the  Thing  lor  Custom  Installation 

FS-6838,  KIcciromes 

130  W.  42nd  .St..  New  ^ork  IH.  N.  V. 


SERVES  SCHOOLS,  LABS, 
INDUSTRIALS— 
SAME  DAY  SERVICE 


- 1  TYPI  J 

POTENTIOMETERS 


OIL  CONDCNStRS 

Standard  Brandi 

MP1>  VoHeO  C  Prtewe  Rn 


ATLAS  PA6INC  AND 
TALK  BACK  SPIAKIR 
MOOtL  HU-ISV 

.Vlnim  V  MacfiH  «'omplHe 
with  UAbteukehle  eUpn 
HRi’irfil  drlTev  unit  IVmrr 
12  m.pr<lenrw  A  ithms 

lirtifth  11*.  <tien»rtrr  ^4*. 
et'  nrlumn  IV.  Uei  t2H  TS 

®®"  51  ^55 


4V4  OUTPUT 

transformib 


rpf  at  AhieUiM  5^  H 


APC 

AIR 

TRIMMERS 


■  ith-^ulu  30 
■rfTUilfivrf  25 
•  itkAntU  45 

'  errp^wdnver  25 

I  •ith  khnfu  SO 

'  n-rrwiinvpT  .30 

I  with  iAnItii  SO 

I  ■rrrwdnvpf  .40 
>.  »ifh  nkefto  .10 
1.  ■cTewdrv^  .40 
>  with  ahniUi  .75 
I  ■rrrwijrim  50 


•EACON  RECEIVER 

BCimCM— 

Unde  hp  Oteteheil-CnrHwn 

Kmtup«KY  rnne*'  ln.S  Kt'  lo  4] 
K4  IP  PrvMUMHt  IAS  K« 
INmrr  «uppl'  ti 


JAHITTI  BOTARY  COMVIRTIR 

t  It <  .  lid  «  At  n*-  KVA  CIO  OK 

y  I  pn  Nrnn.l  Nrw 


ERII  TRIMMERS 

Trs*  SS4 


CHOKES 


tk^ 


in 
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SiARCHLIGHT  SECTION 


•  fompon*r»*i 


EPCO 


iucrioiic  Micfliiicn 

&  ORTlCAl  C0M»C«(lT\ 


It  amp  It  ▼•It  DC. 
C-H.  Cat.  #IT»lK4...91.lt 


Filament 
,  Transformer 

L  MltM  VOCTAtl  PIL- 
AMfNT  TIIAMt. 
rOAMCM:  AMfftrM 

K?  t4ia.  II  IT  4-« 

(Maitat:  we  $  t  c-t 

#lt  MMA  HM  MtIM 

UMt  riA.  isrr. 
Ittt  iWttMa  N«l  Wl.  It 
Mt.lt  «mA.  t  f«r  m.lt.  4  ter 


MlakUar*  lamp  Tl%. 

▼ott  .19  amp.  Alrpu 
Indicator.  Amb  Ctd. 

It  for . 

lot  for . ft 


Lamp  AnnMbtp  CM! 

O^al.  1  Madt  bp  Bant- 
man  Kodak  with  Iria 
Diaphrapm  11  volt 
lamp  . aacb  fljif 


WATTHOrm  mTER  B1.*40LS  PHASK— 
O  B.  tppa  1«14  two  wira  I  amp.  Ill  toU 
•t  cmU  . ti  H 

tfMO  rot  PKKI  fULLITIN 


NIW  HOLTZIRXAIOT 
TOTALLY  INCLOSfD  MOTORS 


rrantTvi  iva'iv**,  Mavwm,  wvy. 

Aata-klar.  IIIt-IITt,  IHa  eaa  aw  for  llT  to 

Ut.  full  eawd  . . I  tl 

to  Aaa.  Afar.  04*  m.  is*  OOr  oat . 9.M 

t’w  two  ta  wfiw  f<w  W>**110*.  two  for... .  AM 

PULft  TPAMtrOAMKflA  tMI  .  1.49 

0)01119  IftOfer  4ao)  100-KMM)  oha..  1.49 

t'l  TIM  ptua  la.  ta  .90  aa  pulaw  ..  t.49 

L4000I4.  lO^'Sa  U  too*  U.  0  M  oha  dr  1.49 
KMM.  |SQb*a«%M.  M  oha  la. 

r  llA.'iiio*'oo'ia‘'l9  mimhinir .  i’m 

Mot.  Afar,  rio  oha  ta  MOO.  TO  aa  .  ..  .39 

IF  Xfar.  tOOKC  K  Troa  or  4Ur  rd  ATA  .39 

CMka  1  711  tappMt  R&H.  I  r  'wwd  .  .39 

Caoka.  IH  lOSaa  aaoll  armp  ata  ltO/39  or  .M  on 
rooka.  lOH  llOao  oawd  Waaro  .M 

VoriaMo  t^oko  IM  tOOmlcro  bmrr  .10 

Var.  Ckaka  wraatr,  t#a  turwi.  ma  aiuf . 20 

PCLAVA  AlUod  Hi  dpdt.  foroma  UOac . 2.M 

HJ  daft.  14*<W  . 40 

tOXHAlOl  ai»  dpdt.  tide  haa  ahadod  polo  w  that 
TWO  la  ofwtw  work  nn  llOac  ..  ..  .19 

?4i0aa  PKM  ohm  pluf  In.  Sma  mdt  ta  -90 

KflM  119  *or  «pM*  iM>  bduaeo  cantart  dpdt  .  I  31 

«  Aok  IKN)  oha  4\4aa  ap  a  o . 09 

Ktopptng  ala*.  4  polo  IS  pi«  Itfdr  12.00 

IlalM  AdJ  1  to  St  alauto  arc.  Motor  tpdt. .  1.99 
m**  Mlnuta  dvia?  «  ommot  no.  10a  ...  100 

WaOw  fwMtk.  6a*io  iprw.  ad).  Mop . 70 

Marewrr  Hwitrh  4b*il^*  w  Imda . 29 

Toffta  apdl  cwotor  od  5A  115  var . 19 

Haa.  Pw.  bL^  atg.  lA  ISO.  dpnt  a.o. . . 29 

Clwk  llalor*  15.  1.  1/90  Hl'M  119  far  ..  2  49 
Marklla*  awlti  h,  wa  up  to  4\  hr«  li>a  9  99 

VatiaM*  ttoat  Ortva.  OA.  lalTr  7500  H)*lf  au>t«)r. 
dlfforantial  drlro  flv'ng  roaitauoualr  *ar  mr*d 

<Hit.  #4)  ')-90  rpa  Trrtiflo  Htaai . 14.99 

79  Coat.  CaMa^  Wt  long  foot,  toort..  M  M 
COAA  CONNCCTOfff  IM.  tSO  |S3  IJ)  90g. 

PL  r4  . M 

Typo  N;  roll!!.  IMltt'-ttO.  IlN  lO-', 

ror  .  . . 40 

M.SO:  rOAO  91.19.  rO2»0  t94.  r<)'*9 .  t.l9 

TKIBH  ro  loT.  ro  U  .  ...  I  M 

*»|iofT*  Tw  VW7707  im  OJ-901 .  .79 

IX  149.  IMma.  IM,  159A  . 32 

M399  (HI  lAI*)  194.  ro  147  pulw  to  N  .  1.99 
404i(|  a^al  19  with  araail  hAl*.  liU4l  .49 

TuOwlor  i'oad«>nwr*,  1.  9,  .15.  .Imfd  . 10 

•  999.  095.  91.  907,  .009.  .(Httmfd  ..  .M 

Cooo«»tort  Sard  ItKV  139.  .5mfd  lOKV  $39,  Imfd 
tOKV  117.  g  4mrdgKV  t2t.  .tSmfd  S2KV  979 
IIKVA  Trantformor  7KV  t^a  many  tap*  1210 
Pota  WW,  iTH.  4w.  Kilra  high  quality  .  «,  M.  IdO 
4410.  sat.  IK.  IK.  9K  4K.  5K,  T  .5K.  IflK.  15K. 
90K  nhma  A  atwt  la  t  watt.  r««  |2  «aluo.  oa.  49g 
r«wo(o<g  POarko  forrrf  AarAho.  t.V 
COowa.  •#«.  Aowflwi  P*roi/w.  dLL  kMW  ITMUd 

HAROLD  H.  POWELL 

412  Arch  Stroot  PhModolphio  4,  P«. 


I  Md  for  lllualaoita#  a*<i 
paw.  ilau  alrpiaa#  laotrua 
ailiWfing  Ir^a  r«aMi«w  lamp 
to  u*o  in  aodoU.  doll  htia 
lur«  train*  Xma«  (row.  nr. 


YOU  CANT  BEAT  THESE  PRICES 
TRANSMITTING 


TUBES 


SY  NATIONALLY  KNOWN  TUBE 
MANUFACTURER 
NEW,  BOXED.  FACTORY 
PRE  TESTED  &  GUARANTEED 

IMMEDIATE  DELIVERY 

10%  Discount  on  Orders  over  $S00 
TAANSMITTING  TUBES 
i4<i  .  9  29  .Hi  914  99 

HPot  i  as  SiiA  14  99 

HPI99  .  3  29:m  1929 

IIIH  ...  9.49  S43A  119.99 

7B129  ...  4.99  4411  9.99 

HPIM.  ...  9  29  929MT  47  99 

HFI4t  $.M  929B.  .  97  99 

HPI99  a.2t  SaiA..  4S.9# 

HPI79  7  29  tOS  ..  2  29 

HP209  9.99  919....  9  99 

HP29IA  9.99  913  .  4  99 

294A  49.M  9M .  2-79 

iUK...  32.99  tsa..  1.79 

2I7C...  7.29  MS..  129 

iiOC  ..  119.99  Ma .  199.99 

iiOR.  .  119  99  M9  IS  99 

iiflA  199  99  M4A  17.99 

23i<:H  199  99  M9H  49  99 

24i<:. .  4  99  499  149  99 

i44B  1.79  454  179  99 

244C  1.39  naOB  17  49 

HPi99  19.99  444A  47  99 

294B  3.49  441  M  O# 

2MB  .29  44IR  119  99 

2a7B  9.49  1492  119  99 

279A  49  99  4I29A  29  99 

2Mn  9  99  4999  4.99 

3MB  4.99  4999  3  79 

394  32  S9  4994  3  99 

331  4  99  4911  .49 

Uot  tolo'B  Priro*  on  Other  Tuhot  Brfero  Buying 
ill  P*tnr«  F  n  B  S  >  r>p.i<w  $S 

4%  a^pM't  iCnacaar  RBanav  OrOfr)  a«i  a*««tC.O.a. 

4««*e  Comaaw.— ,  M«*e  Oyrena**  OrWf 
C«*Bi  For  y*wr  Oyrpiw*  IwvawRari— 

^  Electronics  Soles  Corp 

Vlllll  Iff  Wothlfifton  Street 

•  fill  II  Now  York  6,  Now  York 
VwkV  Phone — worth  2-1042-I 


#MAtKTIMl 

I  MOUn  SWITCH 
A  14  amp  ttmlai  dwlfo 
mo*m  bmk  to  wro 
a'(*r  time  elapow.  Idoa) 
i<«r  ehuittng  “ff  radloa  aad 
T9'  wbm  ytm  go  to 

hr<l  lifnltMl  Mipply  at  thl* 

•pwtal  I'Rli-K  SJ  *0 

Atw  araltahio  la  M  mia  and  1  hr  at  99  M 

ISOLATION  YRANS90IIMER  $1,95 
Bat  haovn  U^gro  54  watt  t  •  nd  ng*.  115  Y  to 
115  V  00  '-f  t  trol  to  pre*'<*it  «iww  h*  fTtMa 
awBoll  radiuo  emi  owlM-al  and  rtei-tr«>nle  dertawe 
NhlMPing  WMght  8  i)« 
tithor  Hmo  and  tiu  114  la  etuik 
HHowatl  Demant  M*tw  Tetaliror  r^mtalDlag 
hwrY  duty  TlLl.r<  IIRoN  l«  7.  1  Hl*3f  mnAm  and 
hund'xta  weirh  Hw  gaora  rJuirhna.  wnBO* 

OU  nhiltnat  waloh*  I  It*  12  so 

Ifartitie  PA. aw 

Frarltooal  M  P  Bator  Bruahw  A  WHnOi 

Awrxiad  niRaa  w^U  fit  aOT  motor  20  for  9i  99 

RUPAfLL  114?  At'  UimiH  91  M 

I  Vor  91  M 
RCA  100A 

Frw  Floailao  Cooe  Tyoo-MagnWie.LooS  Sooakor 


tNigtaa.  nial  |tt  90  |l  M 

GONIOMETER** 

Wa  w«  ko«hor4m9  WhaWaolar*  far  Miaro  twHah 
Corp  oag  rorry  the  lorpwt  Btarh  of  Allan  nrogtay 

Polewiig*  PotW  A  Rfoamialg  llalayt  Gaordlaa 
lloatrl*  C*  OotaaalO*  oag  nalay*  ang  Haydoo 
Clork  Wofara  la  all  iowOb  tiaoirta  Countara. 


SHEET  METAL  MACHINERY 

NIW  ood  UroB  Broko* — SKoora 
Formhap  Rolla  — »  FoMori  —  Ponchoa  — 
Oi-Acro.  Poito,  Nfoforo  A  Whltnoy  tpoip- 
moot. 

B.  D.  BROOKS  CO.,  INC. 

NAaroek  9  STM 

Ml  Atlaott*  Avo..  Roetoa  It.  Baa*. 


(J'i  BLAN 

I tp»rim*nt»n  mnj  InvantOfi  S«ppi>«> 

64  Dey  St.,  New  York  7,  N.  Y. 
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SEARCHLIGHT  SECTION 


\V  TOLI  MK  LKTEL  INDICATOB.  Wwkob 
tSS  XTP9  SO  B.  r«Adft  la  %  Tolt*c* 

m  vu  S*ll/I0  s  4*1/4*  Mmt-fluah  mooat«d 
t»ak«lU«  CAM.  with  •ii*raal  lllumiaatloB 
r»atur«.  D«atca«4  for  moaitorla«  purpoooo 
for  broadcaattag.  rocordiag.  aad  oooad 
•tudloa  A  Roa)  Bay  at  _  . 


Only  S22.S0 


DRTIBEL  METEB.  HIGH  RTBED  ITTK. 
miiitiraaga  Wootoa  SOI  typo  01.  miaao  10  to 
ploo  0  Db.  0  MW  la  000  Obma  soro  DB 
oqualo  1.0  ▼olta  0000  obmo,  Oomploto  wUh 
S  oitoriukl  wtro  wound  procloloa  roototoro 
to  oitvad  tbo  raagoo  #  10.  4  H  aad  4  SO  DB 
at  soro  ocala  S^*  rouad  fluob  babollto  caao 


Only  $11.50 


M>CKBT  HKlABCTtim  PKT^A  moot  for  all 
who  haro  occaaioa  to  rhock  tub*  drculta 
•tr  WoatoB  000— tjrpo  1C. 

D^lgaod  for  purpooo  of  taktag  roadlngs 
of  curroata  roltag**  aad  roaiataaca  and 
othor  aloctrlcal  moaauromonta  la  a  vacuum 
tub#  circuit.  It  caa  bo  uood  with  anjr  An- 
aiysor  or  multlraago  ▼olt*mtll1ammotor.  To 
toot  a  tubo  circuit  tbo  tubo  to  pluggod  Into 
tbo  appropriate  adaptor  aad  too  toot  plug 
laaortod  la  tbo  tub#  oockot  Thlo  biiago 
all  curroato  aad  ooltagoo  out  through  a 
cable  a  here  they  may  be  meaeurod  with  an 
aaalTSor 

Complete  with  Tube  Baee  Data  roaaee* 
tlone  aad  Chart,  IS  adaptora  pin  loade  and 
teet  block. 

Idoal  for  checking  tolovlaton  and  com* 
plicated  drculta  aa  It  RKDUC*ES  PERVIC- 
INO  TIME  TU  A  MINIM(*M  Uat  Price 

^  a  WA  WA 

Only  $9.50 

PORTABLE  ORMMRTRR  Weeton  104  type 
SI.  00  ohme  full  ecale.  7  ohme  center  ocale 
fbaelc  movement  le  400  microampere  12 
MV  movement)  ^  .  ^.ababab 

Only  512.00 


U4  ohme  ruuletanca  CAN  BE  UBBD 
WHRHBVBR  MRA8l‘REMBNT8  MUST  BE 
MADE  IN  LOW  RNERGY  CIRl'DITS.  aa  la 
thermocouple  aad  photo  cell  applloatloaa. 
AecuraCe  wlthla  1 1h%.  Dlmeaatoae  appraal- 
mately  0^*  s  41$^  <  !%*•  with  leather 
cerryiag  caee  aad  etrapa 

Curreat  Total  Llal  Price  tlM.IO 

Only  535.00 

SBNMTITB  BKLAT.  WBirrON  MODBL  S« 
Permanent  magnet  moving  oeU  type,  for  uee 
for  regulating  curreate  wlthla  narrow  llmlta 
IDEAL  rOR  USB  IN  VACUUM  TUBR  AND 
PHOTOCBUL  CIRCUITS.  Haa  a  high  and 
low  eeaeltlviiy  raage  of  S•*f•l•  Microam* 
perua  (SO  microamperea  valaa  to  cloae  ooa* 
tactal  aad  la  uaed  to  control  aon-inducttve 
circttlta  up  to  0  volta  Puruiahed  la  a  our* 
face  type  caee  approtlmately  Ilg'LtS  S1S*W 
X  S^^O  with  S  btadlag  poeta 

Only  $14.50 

HBNHITIVB  D.r.  VOLTAGE  RELAY  mm. 
ae  above  except  eeaeitlTlty  of  St  volta  low 
and  SS  volte  high,  at  approximately  4#a 


At  $11.50 


^  95 

rOETABLB  A.C.— O.O.  MrLTtBAMOB 
WATTMETEB,  WM<lB«bew.  PT-L  Ae- 
curacy  within  H  of  \%.  Haase  ItiC  tS## 
A  Sm  tVatta  Normal  S/IS  ampo  aad  tSS/ 
SSO  volta  Elect  rodynametor  type.  Dtmea* 
eioaa  apprexlmately  T*l/4  s  I- 1/11  a  4*. 


Only  $65.00 


HE.NHITIVE  D.C.  VOLTAOB  EELAT  wme 
ee  ebove  except  aeaalllvlty  of  St  volte  low 
and  SI  volte  high,  approalaxately  SSt  obma 

At  $11.50 

i>.r.  nirrr.EKNTiAi.  voltage  eelat 

eame  ee  above  except  effective  on  S  S  volta 
unbalance  with  maximum  Una  voltaga  of 
1S&.  approximately  40t  ohma 

At  $11.50 

VOLTAGE  RELAY— 1««  te  *  to  A  i0% 

A  euppreeeed  sero  inetrument.  with  2  Ad* 
luetabl#  Polntere  to  control  operating 
iimita  There  le  a  potential  difference  or 
SO  M.V.  from  —10%  to  end  ecale  (A  10%) 
with  sero  (center  ecale)  equal  to  ISO  M  V. 


PORTABLS  AT.  TOLT-AMinmaL  rOVR 
MBTBRII  IN  ONE,  Weetlnghouae  PA*S.  Ae* 
curacy  with  Hk  of  1%.  Raaaee  of  S  aad  It 
arapa  and  SOO/ttt  volta  Dlmeneloao  ap* 
proximatety  1%  x  S*l/lt  a  4*.  Puah  button 
for  voltage  readinga  ^  jbjb 

Only  $55.00 

PORTABLB  A.C.  TOLT-AMMBTKm  eame 
ae  above  eaoepc  rangee  of  S  aad  St  ampa 
aad  too  aad  tOO  volta  ^ 

Only  $55.00 

•NOTE:  ANT  or  THE  ABOVE  INITRU- 
MENT8  CAN  BE  EXTENDED  TO 
COVER  HIGHER  AMPERB 

RANGES  BT  USE  UT  THE 

CCRBBNT  TRANSPORMER,  WBaTON  Ml 
TTFB  4.  This  unit  wh.n  t'onn.^t.4  to  th. 
t  nmp.  binding  poM.  will  .it.nd  tb.  rnngM 
of  tbMn  ni.t.rn  to  IS,  ISA,  !••.  I&9.  AAA  or 
\*tt  unp.rM  A.C.  B  nt  1%  nenrncT. 
U^PrtcIM  M 

WMton  US  rORTABLB  A.C.  TOLIMBTBB 
frequency  RANGE  II  tn  I4M  CTCLBB 
0-11*  Voltn,  WMtoa  III,  Awurnry  witbla 
%  of  1%  Oh  A.C.  from  II  to  IMI  iTclM  nnA 
within  np  to  1401  Crclw.  Bnif.  U(« 

pointer:  hand  cnIlbrntU  mliror  KnU; 
■hlrldU  motrlng  Iron  »*n.  mov.m.nU,  R.- 
■  i.tnnr.  nppro.lmnt.lp  Sill  Ohran  Benin 
Irnntb  4  04*.  In  can*  I*  g  I  *  s  IB*.  Stmllnr 
to  lllu.,r..l.n  $35.00 


ALL  ITEMS  ARC  BRAND  NEW-SURPLUS* 
GUARANTEED.  All  materlale  shipped  from 
stock  same  day  aa  order  received,  oubject 
to  prior  Bale. 


MARITIME  SWITCHBOARD 

331  Consl  Sf.,  N.  Y.  13.  N.  Y. 
Worth  4.C2I7 


Orders  accepted  from  ratod  coaeoma  publl# 
Inetltutlone  and  ageodee  on  open  account, 
others  please  send  SS%  dept^t.  balan^ 
C  O.D.  or  check  with  order.  All  prices  VX>R 
our  warehouse.  N.T.C. 


AIRCRAFT  RADIOS 
ACCESSORIES 

274-N  Commoed  Iqutpmeet  (Breed  Spoeking 

New) 

BC-4S1B  Beceivtff  190-S50  KC . $1100 

BC-4H  Troeimittvf  3-4  MC  .  24  SO 

BC-4SI  Tronsmitter  S  3-7  MC .  7  SO 

niTSB  fl-SB,  new .  1.25 

fL-S.  new  . .  .75 

HIADSm  HS-33.  Mfg  W  1..  lets  btodboed 
ffoctorv  Corteet)  ...  $  1.2S 

Exteetion  Cord  CD-307A  for  HS-33.  eew  .40 
THROAT  MIKE  T-30V.  with  CO-311  Cord.  Brtxt 
to  tulh  Switch  oed  H-di  plug,  eew  $  1  00 
MN-30t  (loop  Type)  eew  7.50 

RL-42B  Anteeno  Reel,  revertible  motor.  Ideel 
for  Rotottn4i  Aetee»o.  eew  $  3  50 

SRCCIAL  MmR  rvibretieg  Type)  100-130 
volte  380-420  Cvciee.  eew  .  .  $  4  25 
tNVlRTCR  rot  ADfg  Mfg  G  (  .  eew  7  50 

COAXIAL  CONNECTORS 

83-1At  M350  $  IS  UG21/U  .  S  SO 

83-157  n25B  25  UG  22  80 

83.1T  M358  1  00  UG  27/U  80 

71-55  eew  35  71-88  eew  20 

7L-2t3  rt  eeele  e4eotor  for  Twleux  $  .75 
Adflotor.  ftH  7L*2tt  fnr  teiotl  Coox  10 

Clome  M7t7  for  7i.2St  08 

IN  STOCK  AtC-1.  A»r-3  ARC-5  VH7. 
BC348  0  R5A  arm  7  5CR-522-C  RA  IB. 

RA.2.  RTA-1R  R89B  TA2.IR24,  R-7B'ARr-5. 
T-23 'ARC-5.  RA10-DB  R8  ARN-8.  T47A  ART- 
13,  obov#  tubiecf  to  prior  wile 

WHAT  flSr  DO  YOU  N(tD> 

SOUTHERN  SKYWAYS 

R-20  Lovn  rinld  Terminal 
Dallot  9,  Tnaat 


MILLIONS  OF 


y2-l-2  Watts 


FOR  THOSE  IMMEDIATE  REQUIREMENTS 


LIFE  ELECTRONIC  SALES 


91  Gold  St. 


Dl  9-4154 


HETERODYNE  FREQUENCY 

MITCR  LM-14 
125  — 2O.0B8  KC 
Ifltareel  Medelettee 
Orlf.  Cellbratlee  Bmk  A  All  CaMee 
with  Grii.  ReetIRer  Power  Beptly 
Fer  IIIV-RRCV.  Operutlee 

IIIR.M  Ceeiplele 
FB-MM.  neetnmies 
SSB  W  4SfMl  m..  New  Torli  18.  N  T. 


SELENIDM  PHOTO  ELECTRIC  CELLS 

Moevfarfirred  by  Sefeafwm  Cerp.  of  Aeierfcd 

(.•nOTviee  cwrvBa^^wfUMRM^^attaNeM. 

MHiHra  d  *00 

iom«c«re.  Oontef  bmmiuv*  mUr*  w  ■  POST* 


WESTINGHOUSE 
HIPERSIL  CORES 

OVER  40.000  UNITS  IN  20  DIMEN¬ 
SIONS.  SEVERAL  GAUGES!  UP  TO 
18.000  UNITS  m  SOME  SOXS.  AVAIL 
ABLE  FOR  IMMEDIATE  DEUVEIT. 
SEND  FOR  U8T  WITH  COMPLETE 
DESCBIPnONS. 

RAYTHEON  MFG.  CO. 

Sar,lu«  Salat  Daft..  Walrium,  Mann. 
Tot  Waltham  S-S$60—t*t  2 


ELECTRONICS  — inlr.  1950 


‘  tollatin  •!  WarM't  Bif* 
^  2  B**'  B«rf[*int  )n  S«rpl<n 

^0  K  W  ^  mm4  ClaMwl  •! . . . 

new  BueniCAL 
WIR€  6  CABie 


$ntS  Yaar  laMarfcaarf  fa. 


SfAtCHLIGHT  SECTION 


GIANT  VALUES 


Brand  New  BLOWERS 


11'.  \ult  M  ocl», 

•(af.<  IM  I'tikir 

r*  <11. 


SILENIUM  RECTIFIER  UNITS 

MIAVY  OUYY— JO  VOLY  DC  OOYYUT 

11 '  !»**•  i  l*h*^  ••*»»  in^' 

TYPC  141  •  Tiwi«f>>r»«>r  *  \  H  amp  M*  SO 
TYPE  IFt.S  m  Tran*  \K  *  2«w  an;!' 

TYPE  U  A .  1 1  Hr.-<tfWi  im\\  <  a^l  SnO  auip  V4»  SO 
TYPE  Al  mill.  (  a**'«l  mm>  amp  VSO.SO 

TYPE  PE  it  H««ttfUr  itfilt.  i  aa»<l  P«u  amp  SM  SO 


WBirt  TODAY  FOff  0UOrArK>M  ON  y04/t 
DYNAMOTON  or  INVERTER  NEEDS* 


WHIP  ANTENNA  EQUIPMENT. 

MAST  lASES — INSULATED 

Ml*  ifj  t*  hra«t  rti(l  apTiiia.  7*  iM^ulaiiir  i*ti 
Irnrti  I1W‘  Uriah*  X v«  ilj>  l^rur  1 

Ml'  XX  Pprmg  a<Th4i  «llr#<t>.<t  <>f  h«a>Sr'  4* 
nNHintifia  IMrr  1 

MAST  SECTIONS  EOR  ABOVE  BASES 

Tlthnlat  *(rrl.  r«>piM-r  roalrYl.  paiD*r«{.  \  hm^  iva'tl 


arnckfwaeua  aMlor  -110  Veh 
a»4  MW  St -AT  each 
CMdeiB—fa  Btasdord  Brond. 

_  _ j  Bobelmi  Screw 

Trr*  OOoild  000  w.p.  Ttf 
Vacwum  Cwyocitora  QL  t  L24  100  aiaild 

lOBBO  ▼  S4  OS 

VC  SO  SO  iB»td  SOOO  VP  ss  OS 
VC  ss  ss  MiNiid  10000  V  P  si  ts 
BOCirr  4  proaf  WeeUn^liouee  lor  KU02T 
“TIT  •r  aiioiUir  lypo  S  meh  holo  IS< 
oa  COWDtIftCII  4  mid  000  voile  DC  Bland 
ord  Brood  Type  BOOK  SS< 

MULTI  BWITCNES 

Arkloe  Typo  SflllS  S  ompe  v  ISS  V  DC. 

10  Ampa  «  ISS  V  AC  I)  OT 

AHH  Type  IB  SOlP  S  Ampe  U  ISS  V 
DC.  10  Ampa  d  ISS  V  DC  OS  IS 

BWtTCHCB  Arrow  H  H  0  P  8  T  SO  Ampe  D 
SU  V  HP  D  SSO  V  SITS 
II  CLAYS 

110  ^  AC  Alliod  Typo  BOISAIIS  D  P  D  T 
S1.4S 

I  ISV  AC.  Guardion  Cloc.  I  Bid#  Opon 
I  Sido  Cloeod  TS< 

POTCiniOMCTCIIS  W  W  Troo  Z  MIq.  2000 
Ohm  SO  000  Ohm  Bcrow  Drivor  Bhotl  li< 


Cloctrol! 


METERS 


Addroat  Dopt  S  •  *  •Ail  Pr«o«  Are  f  OB 
Limo,  O  •  2S%  Deposit  on  COD.  Ordora 


THORANBON  TBANSrOllMCIIS 


FAIR  RADIO  SALES 


U  t  C  TBAWSrOP.MiBS 
641  IIS  V  00  C  SaS  S2S  V  40  40  SV  )A 
SVOA  0  IVCT  SA  0  3V  CTSA  4S0  MA 
SOO  MA  SIS  SO 

PA  101  US  V  SO  C  Plato  Trona  SUSS 
Gartnqnlum  Diodoa  IN  14  SO  OS 


RT-1S  ARC-I  VHF  SETS 
Famous  VHF  airline  com.municotions  trons 
ccivcr  tscoutifullv  reconditioned  Avgilobk 
lor  dcliwry  from  ttock  10  or  20  channel  Price 
on  rcQiiest 

BENDIX  RTA  IB  SETS 
Fomous  Mt  and  HF  airline  communications 
tronaceiver  m  stoch  tor  24  volt  operotion  or 
duol  12  24  volt  Grand  new  ond  rccondi 
tioned  Price  on  request 

MG  149  H  400  CYC  INVERTERS 
Srond  new  in  oriqinot  cons  Input  28  v  d  c 
output  IIS  V  I  SOO  va  ond  26V  1  2S0VA 
STS  00  (O 

PE  109  D  400  CYC  INVERTERS 
These  ore  thv  scarce  12  V  input  models  Brand 
new  in  orig  nal  cortons  Input  12-VDC 
Output  US  V  I  17S  VA  SSOOOeo 
ARC-1  ANTENNA  RELAY 
Anfertno  Chonqe  over  Refoy  K  101  of  Trons 
criver  RT  IS  ARC-1  Brand  new  Deliveries 
begin  iulv  10th  quontitiea  will  be  limited 
ORDER  NOW  Quontitv  prices  on  request 
S30  00  eo 

Write  for  8  page  cotofogue 


UG  Connoctoft  Aak  tor  quotaii 


UC  9  U  S  0  TS  oach 

UC  10  U  10  00  ooch 

UC  234  U  10  00  ooch 

UG  2S0  U  10  00  each 

UG  SO  A  U  1  4S  each 

Turner  Mcrophonea  Type  SDHI  NtW 

SO  TS 

Tubea  in  original  bovea  Njt  onally  Ad 
vert.aed  Rranda 

2*  40t  T2I  12  SS 

S«  S2c  S7SA  SUSS 

2T  40.  CHP  72  SITS 

SXS  GT  41c  WL  172  A  S2  2S 

24A  40i  1  B  24  SI  45 

12Q7  44«  4B)1  SI0  45 

75  50i  IBSI  SS  7S 

014  S4  50  rc  104  S12  75 

2050  SS.  F  G  105  SS  95 

«C1S  SIS  75  Bectilief  Tube  CL  1C 

0N7  BN  70.  SI  71 

NO  RI6K  TO  YOU 

AIL  MATIBIAL  OI  BRAND  NEW 

ONLY  A  PARTIAL  LIST 


AIRCRAFT  RADIO 
INDUSTRIES,  INC. 

274  Madiion  Ave.  SfoTc  &  Eld 
N  Y  C  LE  2  02S4 


LEONARD  GREENE 

360  TremonI  St.,  Bojton,  Mass 
Phone:  HAncock  6-4794 


New  Hovert,  Corsn 


iuly.  1950  — ELECTRONICS 


fnr  KIJMINATINO 
<ni  oiitil«M>r«. 

.KAS  I  ni. 

WISTWt  Kn«>Hr^ 


ihjiir»  .c  !!►  AV> 

liKMNXK  M\\|\IKim»NK 
n<l  with  til  hofit**.  oth'*  iir  «ht»« 


SPECIAL  PURCHASE! 

Air  Force  Field  Clearance 
All  items  available  NOW! 


AAF 

SURPLUS  VaiUES! 


AAF 

SURPLUS  VALUES! 


Tisr  tQU/^MlNT  •  rtST  IQUIPMtNT 


SEARCHLIGHT  SECTION 


ELECTRONICS  — 1950 


ti$t  oscillator 

TS4T  APR 
A  rwtti  prwn<Jua 

WMruMrBt  To*- 
•till  vlf 
roeiAiAMl  ^Miwr 

rvfrd  Tun*^  Pt 
S*iA  Ml*  with  lu 
Ahlw  hArwiiiAk'x 

uo  to  J«oo  Mr  Vtni.  rop  n«iiiiu«  I'rtcM 
at  ft  trorthoi  of  ir»  orittnal  nwr 


1  —  100 

TEST  SET  ! 

For  .\HS7  iir  Hi  K 

MM 

tt|4ll«||pnaAhlr  for 

ikufie 

the  iiftht  )ith 

•«l  1 

iirtTAft  iW  mArtuv 

rA4lk> 

<*<>e$>A>a  Airtk 

(  . 

•niftiBs  H<'  7I.H  A 

Ani 

Bl*  :i4A  w 

it  It  1 

’ftMi>«  JUAt  Ilk* 

IH«lr 

A  a^%At<l»flAl 

huv 

ftt  UH.00 

r*  Writ*  f.»r 

UUkh 

Mt)  tlvvyunt; 

ELECTRONIC  LABORATORY  SPECIALS! 

•  TS-14  FIELD  KADIATION  TEST  SET 

•  TS  3S/AF  X  lAND  SIGNAL  GENERATOR 
1700  9S00  MC  Compltfc  willi  all  cabkt' 

•  TS  36  POWER  OUTPUT  TEST  SET  $75.00 

•  TS  4SA/APM-3  SIGNAL  GENERATOR 

9200  9600  MC  ll(K  60  100  cyclt,  NEW  $I7S00 

•  TS-t26/AP  RANGE  CALIIRATOR  OSCILLOSCOPE 

Menutocturcd  by  GoUm  $12$. 00 

•  TS  U3/CPM  I  SYNCHROSCOPES 

OuNlandiitp  prMitioa  imlnMMittt. 
monutochirad  by  GoKin  $17S.OO 


ORDER  DIRECT  FROM  THIS  AO! 

«IIh  iirdrr  t-'Va  •IrlKKlI  UQ  All  I1»l>  ur<lrr«  All 
%lapiir«l  III  truck  ur  KH  KA»rcu>  ctiUcct  raliriunlk  burcrr 
pivau-  UM  ..kin  !•>  |•rlc^»  Mlhir.1  In  .  hulMc  All  Bicri  tlMulloc 


(iKMKMAI.  KAKItt  <1M  NTIMl  HATK  Ml' 
TKK  Tm>»  IWKA 

likNIJIAI.  RADIO  Mil  ROVOI.TKR  THK 
llMrrkl>»  »  .«•  Mf  1177  •• 

WIjmrHN  I.IJOITHU  fOMITTItH  IK 
Ty.NTIoMCTinD*  DlTitMA.  «.  7  Mul  DlJkWl 

rvk  M.M 


lU  Jlk  MAKIk»:R  BI.AlKN  T»*T  I  NIT 
I'rTkIul  ciAtnilUHl  luirtkNc  IS  Ml'  TiMwrultlcr 
Output  uikt  lu  tiutc  uuKlulkluil  M  4**il.  I'm  Ur 
Mtifl  r>rlcn  prf  uciuid  ■|'«p  tkliu  kl  10*  kR 


T$-I70  ARN-S 
SLIDE  RATH  TEST  SET 

llklicn  ..per  p.nuhlc  .•.  ill.tnr,  pcuidc  ml 
ci«tnUlc»1  upfiui  kt  .tilt  H.  333  k  ur  115.1  kit 
Mkt  lu  miMlulktuil  liiicmkllt  ki  IMt,  Ikii  liNHi 

17?  t'.v  »"■  ■■t■knIlrl. 


FREQUENCY  METERS 

XKI.k!  ,4  lit  HI  With 
orlitiiuil  t  ftitbrfttii«i  hiMik  $7*  M 

T^*  !'♦  T'  Jh  I'ltF  Ml  1200  00 

TU  175  I 


A  C  POWER  ANYWHERE 

With  Kotolight  Plants  and  Generators 
f  ^  Lighting  Plants 

Thtr^  in  KW.  ison 
RI*M  li«^f>rftt<>r<i  p<iw 

»T«Ni  With  MiniH>ftt>i> 

MB  ha  Sltriln**  KjiiEtiiwa 

rtifMplHi.  H 

alftrlwr  ftlih  ftrM«*rftt«>T 
rftih  . SM.OO 


eth^rwii#  itwtW  et/  •Qwipment  if  M$«d.  in  gnpe  condition 


ALVARADIO  SUPPLY 


•  DEPARTMENT  L-S 
a  341  S.  VERMONT 
a  LOS  ANGELES  S,  CALIF. 


lE-lV  TEST  SET 

itu  w  B  5n  <  i  .1 

rwAi  hArtftin  fITS.W 


I  wr  USNAMiiTiiH  Tt.HT  HI.TH  MU 


•C-7V7  VHF  AIRPORT 
CONTROL  TRANSMITTER 

Mid  hr  Rktllo  Huupl..t  t  n  Klui  II*  >>•  ‘•j 

ll.M  00  ryt  hi  puwrr  t  oWplHr  wtO 

Ah  tuhwa.  HmwIInii  nwiEllllo®.  A  rrAi  nuyl 


Motor  Generator  Sets 

iiti-  JiHH*  w*{i.  4"«  p$Li»*  <;.yi*tftt<>r  ilrhan  bv  ft 
2  tl  L*  .  Aliiijlf  titift***  Mo»«>f  S240.00 


Lighting  Plants 


All  ottered  subfeef  to  prior  sote 

KATO  ENGINEERING  COMPANY 
10$  Maatield  Avenue 
Monkoto,  Minnesoto 


BANISH  FOREVER  HOT 


FIRST  TIME  ANYWHERE  AT  THIS  LOW  PRICE! 

e  USES  NO  WATER 
e  COOLS 


e  Shuts  Out  Noises 

e  Filters  Out  Dust,  Dirt 
and  Pollen 

e  Patented  Filter 
e  CONTINUOUS 

VARIABLE  CONTROL 

NO  WIRING  OR  ALTtRATIONS 
PLUGS  IH  UKt  A  RADIO — NO  INSTALLATION  RfQUIRfO 

HOMES  •  OFFICES  •  HOTELS  •  HOSPITALS  •  SHOWROOMS 


Ktgulof  Price 

YOUR 

COST 


VAIIB  nov.  D  C.  $59.»5 

TOUR  J20.2J0  V.  A  C.  59  95 
COST  220-250  V.  D.C.  59.95 


5  Rrl.r,«c..  M«n«  Mtdiond  T.url  Co  of  j  TERMS!  Bolancr  C  0  O  ,  TO  8  .  N  T  C 
N  Y.,  141  Liberty  St  New  York.  N  Y  '  o  Tlut  tORp  0  S  liciM  Toi 

— NYC  Rrtidtiitt  Add  2^  City  Saitt  Toi 

MANUEL  KLEIN,  74-76  Cortlandt  St.,  New  York  7,  N.  Y 

REctor  2-6460 


SCARCHLIGHT  SICTION 


TUBES 


4  M  MI7  CK 
•  m  ItlS 
24  ft  CKi7t2 
4  tt  CK»744 
24  CKtm 

4.44  itl2 

2.44  t'X4442 
4  44  MIIA 

4.44  MI4A 


ilKJtA  4  4tUV  47  724r 

riJI  4.44  4^424  44  TMA 

Rtt.2l  4Mii  .47  1414 

mil  J.M  44  12  441 

l.4«  rJ22  CXIC  1.44  V«4|  A  442 

1222  44  HVM  I  24  FGIM  14  44  444 

•4  24A  a  rClti  2.44  44f 

.44  24<;  204  U  VI  III  .44  247 

.42  iiA*  I44HVII4B  .47  444 

47  22A7  2  44  HVIIII42  .27  444 

42  22A<:2CT  I  44  1171.7  1  17  414 

.27  22M  I  24  II7N7CT  1.17  211 

.42  22B4  2  44  ||7r7GT  1.17  tl| 

44  22A04CT  44II7Z2  .  44  212 

1  42  224  4  I  It  I17Z4GT  1.12  2U 

.22  22I4OT  44  lirZ4GT  .44  212 

77  22N4  1.44  II7Z7CT  1.44  214 

XXFM  .77  22I440T  .74  ri27A  11  24  224 

.44  22Y2  1.44  <:V142  4.44  S|>222 

22  12/2  .42  122  44  224 

R2ft24GT  .42  rGI44  44  44  224B 

24  .42  rGt72  14  22  212 

.24  27  .41  rGI44  12.24  212A 

tGT  42  1<;27A  4.24  242B  VT2  >  44  224 

47GT  .24  |2I>7  .22  211  VT4C  .24  U7 

.2  .72  M  .22  IIX2lf  4.42  222 

r4  41  HY2IZ  4.24  WX21IA  .22  242 

n  .74  22  .U  227  A  2.42  2U 

4  22  ZG22  4.44  221  1  24  2U 

7  .42  22L7GT  .22  iitTH  17.42  221 

k'4  .  24  22  .42  224TI.  17  44  244 

n  1.44  r022  7.44  222B  2.44  241 

44  .  22  24  .22  244TH  2  42  244 

17  21  22  21  .22  24411  I  44  tU 

14  24  22A2  .41  247A  11X72  2  44  244A 

\7  72  22M  .24  II4A  4  44  244J 

[)4  .  24  22<:f  .44  2I4A  .24  244 

14  .42  22I.4CT  .21  2i7A  }.24  244 

74  .  24  22W4  .  22  224  1  21  I71> 

►17  l.ll  12Y  4  44  124B  I  44  GBI 

I  .li  12Z1  .24  222A  14  12  274 

►  .42  12Z4<;r  .41  144  ^  9  1.72  274 

►  .22  12Z2GT  .24  27IB  44  272 

4  .27  BXLtt  4J4  .24  244A  .74  224 

4«T  .21  24  24  222A  42  2»2 

GT  .22  27  .24  242A  l.U  424 

7(*T  .24  22  .27  244  A  2  42  422 

2  .  24  24  44  .  22  242  A  4  42  421 

m;T  1.24  <  B(Ai  .24  HI  414  42  42  427  <:E22  1 

7I.T  .42  41  .44  4I7A  4.24  424 

IGT  -74  42  .47  GL4i4  2.44  4J4 

47CT  .22  U  .44  444A  2C44  .42  4J1A 

['7  .24  428  VTf2  .12  444 B  1  72  444 

r2GT  .24  42U  .24  424TH  14.72  442 

FTGT  .24  42X2  .44  424TL  44.22  444 

r,7  .22  44  .41  Gi  ui  i  n  447 

H7  .24  47  M  444  422 

I7CT  .a  44  .72  Hr244  12  42  40442 

k7Crr  .21  24  1.27  HI  442  2.24  441 

R7M  .22  trM  .27  <:X§44AX  I  74  rMI444 

\7GT  .24  24A2  .47  IIHS47  4.44  r:RI44S 

STGT  .47  24B2  .21  227  2.42  <;RI#44 

^GT  .42  24C:2  .24  224  12.44  CK  1444 

87  44  24C4  1  II  H122I  2.72  CR 1444 

2  44  24I4GT  2|  CRf22AX  1.44  R1 144 

2  .44  24X4  .H  GL224  II1I24B  I 

2  .44  24Y4  .22  1221  2.24  HYt22lZ 

7  UB7  .21  24Y7GT  1  44  244  4  44  IIYI244 

77  .44  22  .24  GL244  1.44  1272 

4  .42  24  42  224PI  14  42  1294 

4  .  77  27  -U  CR221AXA  1.44  1444 

2  .17  28  .47  272A  472  12.42  1412  IPiX 

7  .44  24  .24  44tB  .14  14M 

4  .71  RK4I  1.42  HY4IS  .12  1414 

7  .27  BK48  24.42  Wi4l4  12  44  1414 

7  .44  HY44  4.42  RC427  4  22  1424 

2  .72  74A7  1.44  UlPI  8N4  4.42  1422 

17  .27  74L7GT  .47  W1.U2A  I  42  1424 

7  .24  71  42  72IA  2  42  1422 

>7  .U  72  42  742A,742B  2  42  U24 

*7  .21  lillPTa  1.17  742A  1.24  1424 

17  .42  71  1.47  744A  1.42  IU2 

7  1.42  NR74  .  24  742A/242I  .44  1422 

^7  1.42  72  il  747  7.44  1414 
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DAVEN 


ADDITIONS  to  the  most 
complete  line  of  Attenuators 
in  the  WORLD! 


i)u\t‘n  offers  u  new  Kroup  of  Attenuators  which 
are  desinned  for  compactness  and  li^ht  weight. 
This  has  been  done  as  an  aid  to  Design  KnKi- 
neer> — in  line  with  the  Krowin^  trend  to  minia¬ 
turization  of  components. 

Hy  comhininu  all  the  other  well-known  Daven 
features,  these  units  are  ideal  where  spare  and 
weijiht  are  at  a  premium. 

Let  liaxen  till  >our  needs  from  over  .'>.0(1(1 
types  of  standard  attenuators.  Our  HnKineer- 
im;  Department  will  he  K^^d  to  work  with  you  in 
select  ini;  J>  unit  for  your  specific  requirements. 
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CHAIACrniSTICS  OF  ICA  MUlTIPUn  AHOTOnim 

Syrtrwl  Wav*  l*ngMi  SvnftMvify  f^ivsl*a«  Naha 
Twb*  Na.  ■••^ani*  Angthaai*  aA/vW  IvHRaat 


TKa  laaafalnhaatf  a#  Marfara  Taka  Davala^mant  U  tCA 


RCA  idultiplier  Phototubes  ••  • 

for  low-level  detection  and  measurement 


The  extraordinarily  hiith  taluex  of  ampli- 
fiiaiion  obtainable  from  K(.A  Multiplier 
I’hototubex  make  them  particularly  ap¬ 
plicable  to  the  detection  and  meaxurement 
of  low  leteU  of  illumination.  <.oupled 
w  ith  xuitable  phosphorx,  thexe  tubex  may 
alxo  be  uxed  for  detectinfc  and  meaxuring 
nuclear  particle  radiation.  The  xecondary- 
emixxion  multiplier  xtagex  employed  in 
thexe  tubex  make  poxxible  improved 
xiftnal-to-noixe  ratio  at  very  low  illumi¬ 
nation  leveix. 

RCA-5819  with  itx  head-on  photo¬ 
cathode  of  large  diameter  mat  be  uxed  in 
xcintillation  counterx  for  the  detection 
and  meaxurement  of  nuclear  panicle  radi¬ 
ation,  and  in  other  applications  involving 


glaxx  permits  transmission  of  ultraviolet 
radiation  down  to  a  wavelength  of  2IM)0 
Angstroms. 

RCA  Application  Enginoars  are  ready 
to  assist  you  in  the  adaptation  of  these  or 
any  other  Rt^A  tube  types  to  commercial 
electronic  equipment.  For  funher  infor¬ 
mation  write  K(!A,  (^immercial  Engi¬ 
neering,  .Section  Ci-tJR,  Harrison,  N.  J. 


low-level,  large-area  light  sources. 

RCA-93I-A  is  the  preferred  type  for 
high-volume,  low-cost  applications. 

RCA-IP21  now  has  a  sixfold  improve¬ 
ment  in  noise  input.  It  is  especially  desir¬ 
able  for  photo-electric  spectrometers, 
astronomical  telescopes,  and  scintillation 
counters  using  collimated  light  beams. 

RCA-1P22  IS  especially  useful  in  color¬ 
imetry  and  spectroscopy  requiring  the 
advantages  of  a  panchromatic  surface. 

RCA-1P28  IS  intended  for  specialised 
industrial  and  scientihe  applications  such 
as  spectroph«>tometry,  where  the  meas¬ 
urement  of  low  levels  of  ultraviolet  radia¬ 
tion  is  involved.  Its  envelope  of  special 
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